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Legal Notice -

This report was prepared by the Tennessee Valley Authority (IVA) in
carrying out its statutory responsibilities. Neither IVA, the United
States, nor any of their agents or employees: (1) make any warranty or
representation, express or implied, as to the accuracy, completeness,
usefulness, or reliability of any information, apparatus, product,
method, or process discussed in this report; (2) assume any liability or
responsiﬁility for the use of, or for damages resulting from the use of,
say information._;ppnra:us. product, method, or process discussed fn this
report; or (3) represent that the use of any information, apparatus,
product, method, or process discussed in this report would not infringe

privately owned rights.

Reference herein to any specific commercial product, process, method, or
service by trade name, trademark, manufacturer, or otherwise does not
constitute or imply an endorsement or raccmmendation by TVA, the United
States, or any of their agents or cmployeei: The views and opinions of
the authoé expressed herein do not necessarily state or reflect those of

TVA.
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ENVIRCNMENTAL INFORMATION VOLUME
10-MW DEMONSTRATION OF
GAS SUSPENSION ABSORPTION
AIRPOL, INC./TENNESSEE VALLEY AUTHORITY
CLEAN COAL TECHNOLOGY Il PROGRAM
PROJECT AT
10-MW SCRUBBER TEST FACILITY
WEST PADUCAH, KY 42001

1.0 INTRODUCTION

1.1 Background
The purpose of this document is to presant a site-specific environmental
information volume (EIV) an a new flue gas desulfurization concept --
Gas Suspension Absorber (GSA) - developed by F.L. Smidth miljo (FLS
miljo) in response to the U.S. Department of Energy's Program
Opportunity Notice DE-PSQ1-89FE61825 for Clean Coal Technology Il
Demonstration Projects. AirPol, Inc., acting as a general contractor, is
proposing to construct and operate a 10-MW GSA demonstration system
at the Tennessee Valley Authority's (TVA's) Shawnee Fossil Plant in
Paducah, Kentucky. Plans call for the construction of the GSA to begin in
April 1991 and to be in operation by October 1991. The new GSA unit
will be installed beside and cross-connected to TVA's existing 10-MW
Spray Dryer/Electrostatic Precipitator (SD/ESP) demenstration unit. This
will allow TVA to evaluate the GSA unit performance under the same
operating conditions as the SD/ESP. TVA will run tests on the unit for
approximately one year; afterwards the GSA unit will be disconnected.
The main differences between the GSA system and the SD/ESP are the
method in which the reagent is introduced to the flue gas and the
chamber used for SO, absorption.



1.2 Summary of impacts

Due to the cross-connaction of the two flue gas desuifurization units, the
GSA system will be able to take advantage of the existing environmental
control technologies and solid waste disposal methods that are currently
in etfect for TVA's SD/ESP unit. By design, only one unit will be in
operation at any given time.

The types, amounts, and locations of air emissions discharged by the
GSA are expected to be similar to those currently produced by the
SD/ESP.

Because the materials used for both processes are identical, the
complexion of the solid waste stream is not expected to change.
However, due to the GSA's ability to recycle 99% of the solids in the
system versus the SD/ESP's 75%, less fresh lime may be consumed and
lower quantities of solid wastes may be produced during flue gas
scrubbing at the site.

Only tavorable environmental impacts are expected to occur at the
demonstration site as a result of the installation and operation of the GSA
system.
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2.0 THE PROPOSED ACTION AND ITS ALTERNATIVES

2.1 Ihe Proposed Action
This section describes (1) the existing site and operations of TVA's
Shawnee Steam Plant; (2) the SD/ESP process at the Scrubber Test
Facility (STF); and (3) AirPol's proposed GSA demonstration project.

2.1.1 Site Location
The Shawnee Steam Plant Reservation is located on the Kentucky
bank of the Ohio River at river mile 945, which is approximately 10
miles northwest of Paducah, Kentucky, and approximately 3 miles west
of Metropolis, lllinois (see Figure 2-1). The plant site consists of
several hundred acres of river floodplain and a low upiand terrace
developed in thick deposits of unconsolidated clays, silts, and gravei.
The active plant area is situated on this terrace, which lies above the
500-yr. floodplain.

2.1.2 Existing Plant Operation

The Shawnee Steam Plant consists of 10 units. Units 1-9 are

identical front-fired Babcock & Wilcox boilers (see Figure 2-2). Each
unit burns pulverized coal and produces 1 million Ib/h of steam at
1,800 psi and 1,000°F. With the exception of unit 10, each unit is rated
at 175 MW at full load. Howaever, in 1989 the average load was
substantially less than full load (109 MW per unit). Units 1-8 are fired
with low-sulfur coal; units 9 & 10 are able to utilize a medium-to-high
and high sulfur coal. Unit 9 supplies 10% of its total flue gas
production to the scrubber test facility (STF) for desulfurization testing
and conditioning. Unit 10 is a 160-MW AFBC add-on boiler which
consumes coal at the rate of 68 h and li mestone at 19 th. The design
of the 160-MW AFBC unit allows it to accept ahigher sulfur content in its
tuel than does a conventicnal PC boiler.*

*Note: Unit 9, a conventional PC boiler, has been granted an air quality variance by the State of
Kentucky for the purposas ot conducting experimental scrubber testing. See Sections 2.1.2.3.2,
“Environmental Residuals®, and 5.1, * Regulations and Permit Requirements”,

3
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Additionally, there is an off-line 20-MW AFBC Piiot Plant located &t the
site. Figure 2-3 is a plot plan for the Shawnee Steam Plant site.

The Ohio River provides the Shawnee Steam Plant with over 1,500
million gallons of water daily for its various operations. The majority
of this water is employed in the cooling condensers and cooling and
lubricating equipment. Figure 2-4 shows the waste water flow for the
entire plant. (1)

2.1.2.1 Scrubber Tast Facility
The STF is located adjacent to units 9 and 10 (about 250 ft. north of

the poWer plant). A plan view of the test facility in relation to the
power plant is shown in Figure 2-5, All electrical power for the STF is
obtained from the Shawnee Steam Plant.

Approximately 67,000 gallons of water are used by the STF daily in
its operations. The majority of this water is used to cool equipment
(about 36,600 gpd); the remainder (30,400 gpd) is used in slaking
lime, making up the recycle slurry, and sluicing non-'recycled solids
to an existing ash pond. The STF receives its water from a metered
tap into a 36" line that supplies the Martin-Marietta Gaseous Diffusion
Piant. Martin-Marietta operates the pumping station at the Shawnee
intakes and draws water from the Ohio River. (2) Table 2-1 shows
the waste water discharges associated with the existing SD/ESP
system at the STF.

The STF presently consists of a 10-MW SD/ESP, the associated feed
preparation and waste handling systems, an analytical laboratory,
and various oparation and support buildings. The plan and elevation
drawings of the STF are shown in Figures 2-6 and 2-7, respectively.

The 10-MW SD/ESP Flue Gas Desulfurization (FGD) system is a
refatively simple process with few major equipment items, most of
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SHAWNEE STEAM PLANT WASTEWATER FLOW SCHEMATIC
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Table 2-1
WASTEWATER DISCHARGES ASSOCIATED WITH THE
SPRAY DRYER/ELECTROSTATIC PRECIPITATOR (SD/ESP)

Area Runoff

. Sanitary Waste
(No Significant

Increase)

DESULFURIZATION SYSTEM
ACREAGE AMOUNTS DISCHARGE POINT
e e
. Lime Storage Enclosed Area intermittent Coal Pile
Area Sump Drainage
. Reagent/Recycle Enclosed Area Intermittent Shawnee Ash Pond
Area Sump via Bottom Ash Line
. Waste Silo Less Than Intermittent Shawnee Ash Pond
Area Sump 1/4 Acre with Waste Disposal
Runoff
. Raw Water Supply e 200 gpm (max.) Shawnee CCW via
Fiiter Backflushing Storm Drainage
. Waste Disposal TBD* TBD* Shawnee Ash Pond

Sanitary Waste
Treatment System

* - To Be Determined

Source:

Kentucky Department for Environmental Protection,
Division of Water, Permit Modlification for National Pollutant

Discharge Elimination Permit # KY0004210,

Attachment 4.
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which have been commercialized in other industries and have simply
been adapted to an FGD application. The major equipment items are
a spray dryer, an ESP, and an induced-draft (ID) fan for handling the
flue gas, and a slaker for preparing the lime feed slurry. A discussion
of the SD/ESP process and a description of the STF follow.

2.1.3 SD/ESP Process Description

The process flow diagram for the SD/ESP at the STF is shown in
Figure 2-8. Currently a medium-to-high sulfur Pyro coal is being
burmed at the STF. Prior to its use, Warrior coal was burned as a
high-sutfur fuel for testing of the SD/ESP. The ultimate analysas for
Warrior and Pyro coals are given in Table 2-2. Flue gas for the STF is
withdrawn from the unit 8 upstream of the baghouse but downstream of
the mechanical ash precollectors. The flue gas temperature and
pressure from unit 9 is 270 to 310%F and approximately -15 in. of water.
The flue gas flows through an insulated 40-in. diameter duct about 250
ft. to the test facility. This inlet duct passes through the Shawnee unit 9
baghouse building for part of this distance.

The inlet flue gas flow rate to the facility is measured by a venturi
flow-meter; and the flue gas temperature, pressure, and SO, and O,
concentrations are also determined. Upon exiting the venturi, the flue
gas passes through an in-duct heat exchanger which controls the flue
gas temperature within the range from 260 to 340°F. From the heat
exchanger, the flue gas flows to the inlet of the spray dryer vessel
where the flue gas wet- and dry-bulb temperatures, pressure, and O,

and SO, concentrations are measured.

The flue gas enters the spray dryer through a scroll duct located at the
top of the spray dryer. The scroll imparts a swirl to the flue gas which
then enters the spray dryer vessel through a concentric ring of turning
vanes surrounding the rotary atomizer. This design results in turbulent

13
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Table 2-2

ULTIMATE ANALYSIS FOR
WARRIOR AND PYRO COALS
RANGE (%)
WARRIORCOAL® | PYRO COAL*"
Carbon 67.0-69.3 73.0-75.3
Hydrogen 4.5-4.7 5.0-58.2
Nitrogen 14-1.5 1.5-1.6
‘Oxygen 5.0 - 8.1 6.1-69
Sulfur 3.5-45 2.47 - 2.99
Chlorine 0.02-0.07 0.24 - 0.34
Moisture 8-12 8-12
(as received)

#12,000 - 13,000 Btu/lb Dry Basis

b Primary Fuel

15



gas flow around the atomizer. The alkaline slurry containing both lime
and recycle slurry is fed to a 12.6-in. diameter atomizer wheel that is
rotating at 12,900 r/min. The atomizer wheel has four 8-mm diameter
openings, located 90 degrees apan, around the outside edge. These
openings are lined with silicon carbide inserts to resist abrasion. As
the siurry passes through these openings to the outside circumference
of the whesl, the siurry is sheared off into the flue gas and forms very
fine droplets. The rotary atomizer is a variable speed design and is
powered by a 100-hp motor. The motor gearbox and atomizer, which
comprise the atomizer system, are a vertica! inline design with the
shafts on 2 common centerling. The finely atomized alkaline slurry
containing both lime and recycle slurry is introduced into this turbulent
flue gas to ensure rapid mixing of the two streams. This intimate mixing
of the flue gas and alkaline slurry promotes the absorption of the acid
gasses (SO, SOz, and HCI) trom the flue gas into the slurry droplets

where the chemical reactions which convert the SOx in the flue gas to
calcium sulfite and calcium sulfate and the HCI to calcium chloride
occur. The water in the slurry droplets is simultaneously evaporated by
the hot flue gas, thereby drying the reaction products and cooling and
humidifying the flue gas. The spray dryer has a cylindrical upper level
which is 19 ft. 6 in. in diameter and 11 ft. 9 in. high and contains a
60-degree cone bottom which is 17 ft. high. The flue gas swirls
downward through this upper cylindrical portion of the spray dryer and
into the cone bottom. The flue gas then reverses direction and flows
upward into the bottom opaening outlet duct which then makes a
90-degree turn and passes out the side of the spray dryer vessel. This
design results in the spray dryer vessel acting as a low efficiency
mechanical collector which removes a portion of the particulate matter
entrained in the fluegas as it exits the spray dryer. The spray dryer is
designed for a flue gas residence *ime of 10 seconds, based on the
outlet flue gas conditions. The design inlet fiue gas flow rate is 35,000
acf/m at 320°F under normal operating conditions.The flue gas from
the spray dryer passes through a horizontal duct to the ESP where

16



rnost of the entrained particulate matter is removed. The flue gas
temperature and pressure are measured at both the exit of the spray
dryer and the inlet of the ESP. The O, concentration is measured at

the spray dryer exit. The SO, concentration is measured only at the
ESP inlet, but the readings are checked with a redundant SO, monitor

at the same location.

The ESP is a 4-field unit typical of existing ESPs in the utility industry
in general and within TVA in particular. The housing contains room for
five fields; however, the fifth field is vacant. The ESP has 13,528 2 of
collecting piate area arranged such that the ESP has eight parallel gas
passages. Atthe design ESP inlet flue gas rate of 30,300 act/m, this
corresponds to an SCA of 446 ft%/kact/m and a face velocity of 3.3 ft/s.
The aspect ratio is 1.60. Each field has a separate hopper and
double-flap discharge valve for solids storage and removal. The
charging electrodes are Flakt-spiral stainless steel wires mounted in a
rigid frame. The collector plates are spaced 10 in. apart. Both
discharge and collector electrodes are rapped by tumbling hammers
on a rotating shaft. A microprocessor-based system controls the
véltage to the transformer-rectifier (T/R) and sets the required rapping
sequence. '

The flue gas temperature, pressure, and SO, and O, concentrations

are measured again at the ESP outlet. Downstream of the ESP, the
flue gas passes through the outlet venturi where the flue gas flow rate
is measured again. -

The flue gas then enters an in-duct, indirect steam heat exchanger to
reheat the flue gas to 200°F to protect the |D fan, exhaust ductwork,
and stack from corrosion. This was done to protect the pilot-plant
equipment during the numerous startups and shutdowns. Reheating
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may not be necessary for a full-scale SD/ESP. After reheating, the flue
gas passes through the ID fan and exits the pilot plant through a 150-ft.
stack.

The particuiate matter which drops out of the fiue gas in the spray dryer
falls to the bottom of the cone and passes through a delumper and then
a double-flap valve to a screw conveyor which feeds the solids to a
bucket elevator. The pariculate matter collected in the ESP hopper is
also transported to the same bucket elevator by a screw conveyor. The
elevator moves the solids to a waste silo for in-process storage. The
solids in the waste silo are fed to the recycle mix tank where the solids
are mixed with water to form recycle slurry typicaily containing
35-percent solids by weight, but up to 45-percent solids slurry can be
prepared. The recycle mix tank has a storage capacity of 5,200 gal.
When recycle slurry is required in the process, the recycle slurry is
pumped to a 10-mesh vibrating screen where oversize particles are
removed. The resulting recycle slurry underflow falis by gravity to the
3,200-gal. recycle slurry feed tank. From the feed tank, the recycle
slurry is pumped to a tee in the feed line where the recycle slurry mixes
with the fresh lime siurry and flows to the atomizer through a common
feed line. Recycle slurry not required in the process is transferred to
the 5300-gal. waste disposal tank and diluted with water to generate a
slurry containing approximately 10-percent solids. The resulting
diluted slurry is pumped to the ash pond for ultimate disposal with the
fly ash and bottom ash from the boilers.

The high-caicium pebble lime used at the STF is purchased from the
Mississippi Lime Company of St. Genevieve, Missouri. The
specifications for this lime are shown in Table 2-3. The lime is
delivered by truck and pneumatically conveyed to the lime storage silo. .
The lime storage silo has a capacity of 107 tons of pebble lime. The
pebble lime falls by gravity from the storage silo into a screw conveyor
which feeds the detention-type slaker. The lime slurry from the slaker
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Table 2-3

LIME SPECIFICATIONS
CHARACTERISTICS SPECIFICATION
m
Composition
Available Ca0O 93% Minimum
Total CaO 95% Minimum
MgO 2% Maximum
SiOs5 1% Maximum
Size ' 1/2 in. Nominal -
(5/8 in. plus 1/4 in.)
Reactivity As Per ASTM C110.2.2
Slaking Rate Test Must
Achieve 40°C Temperature
Rise in 3 Minutes or Less.
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is pumped to a storage tank. As needed in the process, the lime slurry
is pumped to the lime slurry feed tank. The water/lime ratio is used to
control the slaker, which is capable of producing 10 to 15 gal./min. of
25-percent solids slurry. The lime slurry storage tank and the lime
slurry feed tank have capacities of 7,500 gai. and 5,200 gal.,
respectively. (3)

2.1.4 Description of AirPol's Gas Suspension Absarber Project

AirPol's objective is to install and test it's 10-MW gas suspension
absorber (GSA) in lieu of the TVA's existing 10-MW SD/ESP currently
in operation at TVA's STF.

This project will be the first North American demonstration of the GSA
system in its application for flue gas desulfurization. The purpose of
this project is to demonstrate the high sulfur dioxide (SO,) removal

efficiency as well as the cost effectiveness of the GSA system.The GSA
equipment developed through executing this project will be used for
future commercialization of the GSA system. Results of the operation
and experimental testing will be used to further improve the GSA
design and operation. |

The specific technical objectives of the GSA demonstration project are
to:

o Effectively demonstrate SO, removal in excess of 90%
using high sultur U.S. coal.

o Optimize recycle and design parameters to increase
efficiencies of lime reagent utilization and SO,

removal.

o Compare removal efficiency and cost with existing
Spray Dryer/Electrostratic Precipitator technoi~gy.
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2.1.4.1 Description of Project Phases

In order to accomplish these objectives, the demonstration project is
divided into 3 phases. The phases, along with the scheduled
beginning and complated dates, and tasks are shown below:

Task i - Project and Contract Management
Task !l - Process and Technology Design
Task Hll - Environmental Analysis

Task IV - Engineering Design

Task | - Project and Contract Management
Task §l - Procurement and Furnish Matarial
Task il - Construction and Commissioning

Task1 - Project Management
Task It - Start-up and Training
Task lit - Experimental Testing and Reporting

AirPol, acting as the general contractor, will take the lead in all efforts
required for the execution of the demonstration project. AirPol will be
performing all the majdr tasks during Phase | and Phase I of the
project, and is to actively participate in the Phase |l operation and
testing activities. Phase Il is scheduled to last one year. TVA, the test
site host, will assist AirPol with inputs of site related information during
Phase | and I, and shall perform ail opsrating and testing tasks during
the Phase Ill period. FLS miljo, in the capacity of technical consuitant,
will provide technical assistance and engineering guidance to AirPol
throughout the entire period of the project. (4)

2.1.4.2 Proiect Configuration. installation, Process Rescription
and Process Chemistry

The proposed GSA system is compact. The building that will house
the unit wilt be about 87 ft. in height and have a footprint that is
approximately 30ft.x40ft. The compact modular nature of the GSA
will allow it to be easily placed between and cross-connected to
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TVA's existing spray dryer bhilding and its associated ESP. Figures
2-9 and 2-10 indicate the proposed location of the unit. Figure 2-11
gives a general arrangement plan view of the GSA unit relative to the
existing spray dryer, and Figure 2-12 shows the GSA reactor and
cyclone general arrangement.

2.1.4.2.1 GSA Process Description
Acid flue gas will be fed through the GSA from TVA's unit 9 boiler

(10% total flue gas output) and will be conveyed to the bottom of
the GSA reactor and mixed with suspended solids and lime slurry.
The slurry will be suspended in the reactor by the gas stream,
during which the slurry will be dried and SO, will be absorbed and

neutralized by the reaction with lime. The major product to be
discharged will be calcium sulfite and sulfate. An artist's
conceptual drawing of a full-scale GSA unit is shown in Figure
2-13. Figure 2-14 is a simplified process flow diagram.The partially
cleaned flue gases are passed on via the separating cyclone to an
existing electrostatic precipitator for particulate collection. The flue.
gases which have now been cleaned are now ready to be released
via an existing stack. The solids containing the calcium salts, ash,
and unreacted lime are separated in the cyclone. About 99% of the
solids will be fed back to the reactor via a screw conveyor, while
only about 1% will leave the system in the form of by-product. The
solids will be returned to the inlet of the reactor, thereby
maintaining a high concentration of solids in the reactor. This
ensuras an effective absorption of gases and a continuous
cleaning of the inner surface of the reactor.

Unused lime in the ash will get another chance to react with the
acids thereby lowering the overall consumption of lime. The
recirculation may, therefore, result in lower operating costs than
experienced with conventional semi-dry scrubbers.
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ELECTROSTATIC
PRECIPITATOR
(ESP)

PROPOSED LOCATION
FOR THE INSTALLATION OF
AIRPOL'S GSA UNIT

Figure 2-10
PROPOSED LOCATION FOR THE INSTALLATION OF
AIRPOL'S GSA UNIT IN RELATION TO EXISTING EQUIPMENT

LOCATION OF
TVA'S 10-MW
SPRAY DRYER
{SD) UNIT
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SEPARATING
CYCLONE

GSA REACTOR
WHERE ACID GASES
ARE NEUTRALIZED

RECYCLED SOLIDS
FEED (99%)

SPRAY NOZZLE
LIME SLURRY

ACID FLUE GAS IN

FROM UNIT 9

* EXISTING EQUIPMENT ASSQCIATED
WITH THE SCRUBBER TEST FACILITY

CLEANED FLUE GAS
exiT TO ESP

RECIRCULATION
FEED BOX

= NON-RECYCLED
# SOLIDS (1%)

S L. LIME
1] PREPARATION

(LIME SLURRY

FEED PUMPS)

‘ﬂ . AR COMPRESSOR*

ARTIST'S CONCEPT OF A FULL-SCALE GSA 27
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Lime slurry praparation

Process Flow Diagram

SIMPLIFIED GSA PROCESS FLOW DIAGRAM
Figure 2-14
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The solids concentration in the reactor will gradually stabilize and
the surplus will continuously be discharged from the separating
cyclone. This will maintain a constant concentration of solids in the
reactor and ensure a stable cperation of the system.

The lime slurry is prepared from hydrated lime in a separate unit
and is pumped to the nozzle in the bottom of the reactor. The flow
of the lime slurry is controlled by continuous measurement of the
acid content downstream of the precipitator which ensures that only
the required amount of lime slurry is used. Also, dilution water is
pumped into the nozzle to lower gas temperature to the required
operating temperature of the reaction of the above 200°F, The flow
of water is controlled by continuous measurement of the gas
temperature downstream of the precipitator. A stand-by pump is
included for safety.

The fluid injecting pumps are all equipped with variable speed
motors and are designed for considerable fluctuations in flow. The
system is thus very flexible with regard to adjusting to variations in
the incoming flue gas.

The atomizing nozzle in the bottom of the reactor is of heavy duty
construction which resists plugging.

It the velacity of the incoming gas to the reactor (measured by a
venturi gas meter) decreases to below 60% of the nominal value,
the injection of lime slurry and water is stopped in order to prevent
clumping in the bottom of the reactor.
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2.1.4.2.2 Process Chemisiry

The process chemistry of the GSA FGD system discussed here is
limited to a listing of the primary and secondary reactions.

The following primary reactions take place in suspended solids
containing lime:

Ca(OH), (ag) + SO, (aq) —» CaSO, °* % H,0(s) + & H,0

Ca(OH), (aq) + SO, (aq) + H;0(1) — CasSQ, * 2 H,O(s)

In addition to the primary reactions, the following secondary
reactions also take place:

Ca(OH), (ag) + 2 HCl (aq) + 4 H,0(1) —» CaCl, ° 6 H,0(s)
Ca(OH)}, (ag) + CO, (aq) —3» CaCO,(s) + H,0(1)
Caso, (ag) °* l;'u,o + % 0, (2q) + 3% H,0(1) —» CasSO, * H,0(s)

2.1.4.3 Project Soyrce Terms

This subsection characterizes the resource requirements and
environmental residual associated with the GSA demonstration

project.

2.1.4.3.1 Besource Requirements

Project resource requirements include energy, l1and, materials and
labor. Figure 2-15 shows the expected continuous load material
flow for AirPol's GSA process. The materials used for the GSA
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process and TVA's existing SD/ESP scrubber process are

identical. However, the design of the GSA aliows it to recycle 89%
solids. The SD/ESP is limited to a maximum of 75% solids recycing.
Therefore, the GSA may consume less reagent.

2.1.4.3.1.1 Energy Requirements
Energy requirements for the GSA unit are limited to electricity

which will be obtained trom the power plant. Table 2-4 below
shows an estimate of power consumption by the GSA unit.

2.1.4.3.1.2 Land Reguirements

No additional lands outside the TVA Shawnee Steam Plant
boundaries will be required for the GSA unit. The unit is to be
constructed on previously impacted land adjacent to the existing
SD/ESP unit. The unit itself is relatively small (30ft. x 40ft.
footprint) and will tie into existing line preparation, ash handling
and particulate collection (ESP) systems thereby minimizing -
space requirements for installation. No additional ash pond or
landfili capacity wilt be required for the GSA demonstration.

2.1.4.3.1.3 Material Requiroments
The primary material requirements for the GSA process are lime

and water, which are used in the preparation of a lime slurry that
captures and neutralizes SO, entrained in flue gases generated

from fossil fuel combustion. The GSA unit is expected to use less
fime than the SD/ESP. Lime consumption for the GSA process is
expected to be approximately 518 Ibs/hr while water is consumed
at the rate of 26,400 GPD. Of the 26,400 GPD water consumed,
6,000 GPD will go to make up the lime slurry, 3,400 GPD wiil be
used to humidify flue gas, and the remaining 17,000 GPD will be
used to dilute any solids from the process which are not recycled.
This sluice will then be pumped to an existing ash pond.
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Table 2-4
ESTIMATE OF GSA POWER CONSUMPTION

(APPROXIMATE)

Estimate of Power Consumption (Approximate) Installed
Fan Power 10% False Air, On Shaft: 212 hp max. 255 hp
Compressed Air 215 Ibs/h 100 psi: 10 hp nom. 37 hp
Auxiliary Motors Approx.: - 18 hp nom. 47 hp
Heaters: 3 hp nom. 9 hp
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2.1.4.3.1.4 Labor Requirements
Labor will be required to construct the GSA demonstration unit.

Onsite construction management will consist of a construction
contractor and a field engineer from AirPol. AirPol's field
engineer will provide coordination with TVA plant personnel.
Labor for the installation will be drawn from the local labor peol
and its size is not expected to exceed 12 workers. The
construction phase of the project is expacted to be less than 6
months.

2.1.4.3.2 Environmental Residuals
The significant waste discharge streams from the proposed GSA
unit include stack emissions and a solid waste product consisting of
spent sorbent and a small amount of flyash. TVA's unit 9 will be
supplying the flue gas during the GSA system demonstration and
has been on line since July 19, 1955, The STF's air emission
profile for the testing of the GSA unit is expected to parallel that of
the SD/ESP during its medium-to-high and high suifur test phases.
The GSA unit is expected to perform at a greater than 90% 50,

removal efficiency. This level of performance will result in SO,
emissions from the STF stack of approximatsly 0.50 Ibs SO,/MBtu.*
The current air quality permit calis for sulfur dioxide'emissions from
unit 9 not to exceed 8.0 lbs/MBtu when being operated for the
purpose of generating high SO, content flue gasses for the use in
any experimental SO, removal system. The average SO,
amissions for Shawnes unit 9 for the period between October 31 ,'
1988 and October 31, 1990 were 4.93 Ibs/MBtu. Whenever an SO,
scrubber system is not in use with this unit, the SO, emission limit
is 1.2 Ibs/MBtu (see Appendix B for Air Quality Permit).

* Note: This caicutation was based on the use of Pyro coal at 20,000 sctm at scrubber inlet and 90%
SO, removal efficiency.
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The GSA demonstration will take advantage of the existing solid

waste disposal method and associatad equipment currently in use

at the STF. The GSA process will recycle 99% of the solids

collected by the GSA unit. Any solids that are not recycled will be
diluted to approximately 10% solids content before being pumped to
an existing ash pond for ultimate disposal. The use of the GSA may
result in a lowar quantity of solid waste being generated. The expected
chemical composition of the GSA solid waste is given in Table 2-5.

The solid waste material is expected to be primarily calcium-based
salts with an additional {flyash component.

Samples of d similar by-product material generated when using the
10-MW SD/ESP unit to clean flue gas generated from
medium-sulfur coal have been recently tested. All samples tested
have fallen within the EPA boundaries for defining non-hazardous
waste when using the EP toxicity test. (6)

The test conditions during which these samples were taken are
shown in Table 2-6. All of these test conditions are representative
of actual run conditions expected for a full-scale SD/ESP
application. Test No. 4-B-28 reflects the standard operating
conditions of the SD/ESP and should be considered the baseline
case. The resuits of the EP toxicity procedures are shown in Table
2-7 where the concentration of the various components is given
for each test sample. A comparison of these results with the
drinking water standard {DWS) and the allowed level for these
componants {100"DWS) is shown in Table 2-8. (7)

2.1.4.4 Potential EHSS Receptors

The environmental, health, safety, and sociceconomic (EHSS)
teatures which the GSA project could impact include air quality,
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Table 2-5
THE EXPECTED CHEMICAL COMPOSITION
OF THE GSA SQLID WASTE BY-PRODUCT

CASO3 1/3H,0 57%
CaSQy 7.5%
CaCOq 18%
Ca(OH,) 3%
CaCl, 3.5%
HoO + ' T
Fly Ash 4%
pH, s.u. 12

Source:
FAX #12012886441 from AirPol, May 8, 1930




Table 2-6
TEST CONDITIONS FOR SD/ESP WASTE SAMPLING

TEST DATE INLET FLUE GAS APPROACH-TO- smmﬂ%ﬁﬁsmv
NUMBER RUN TEMPERATURE, °F Teafslﬁ]ziﬂp?g or MOLES n?fg?%;
4-B-01 5/27 320 28 1.3
4-B-11 7110 320 28 1.0
4-B-27 6/10 290 18 1.6
4-B-28" 6/18 320 ' 18 1.3
4-C-01 7/28 320 20 1.3

* Test No. 4-B-28 Reflects Standard Operating Conditions at the SD/ESP Unlt
and Should Be Considered the Baseline Case.

Source:
Tennessee Valley Authority, "Characterization of 10-MW Spray Dryer/Electrostatic
Precipitator By-Product (Medium-Sulfur Coal Testing) Final Report”, 1989
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EP TOXICITY TEST RESULTS FROM TESTS
ON SD/ESP WASTE SAMPLES

Table 2-7

TEST COMPONENT CONCENTRATION, ppb
NO.
As Ba cd. Cr Pb Hg Se
0 — — —— ——

4-B-01 <100 940 29 <50 <50 <2 <100
4-8-11 <100 270 20 <50 150 3.2 <100
4-B-27 <100 940 21 <50 <50 <2 <100
4-B-28* <100 870 14 <50 <50 <2 <100
4-C-01 <100 670 18 <50 160 0.3 <100

Ag

<10
<10
<10
<10

<10

* Test No. 4-B-28 Reflects Standard Operating Conditions at the SD/ESP Unit
and Should Be Considered the Baseline Case.

Source:

Tennessee Valley Authority, "Characterization of 10-MW Spray Dryer/Electrostatic

Precipitator By-Product (Medium-Sulfur Coal Testing) Final Report", 1989

38




Table 2-8
COMPARISON OF SD/ESP WASTE EP TOXICITY TEST RESULTS
WITH THE DRINKING STANDARDS (DWS) AND ALLOWED LEVELS

COMPONENT CONCENTRATION, ppb
METAL DWS x 100 PHASE IV B SAMPLE RESULTS
OWS (ALLOWED LEVEL) AVERAGE MAXIMUM
As 50 5,000 <100 100
Ba 100 10,000 738 940
Cd 10 1,000 20 30
Cr 50 5,000 <50 50
Pb 50 5,000 92 160
Hg 2 200 2 3
Se 10 1,000 <100 100
Ag 50 5,000 10 10

@ GAI Consultants, Inc., "Coal Ash Disposal Manual®,
Electric Power Research Institute, Publication CS-2049,
October 1981

Source: '
Tennessee Valley Authority, "Characterization of 10-MW Spray Dryer/Electrostatic
Precipitator By-Product (Medium-Sulfur Coal Testing) Final Report®, 1989
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Section 3.0

EXISTING ENVIRONMENT



3.0 EXISTING ENVIRONMENT

This section describes the existing environment within and around the
Shawnee Steam Plant.

3.1 Atmospheric Resources

3.1.1 Local Climate

Paducah, Kentucky exhibits a temperate climate with a thirty-year
normal annual average temperature of 57.2°F, a monthly average
minimum of 24.4°F, and a monthly average maximum of 88.8°F for the
years 1951-1980. Precipitation in the area is generally well distributed
throughout the year without any one month or season being
particularly wet. However, 1989 was an exception -- February's
precipitation was 13.33 inches, versus a 30-year normal of 3.39 inches
for the month. June and July of 1989 also exhibited heavier than
normal rainfall. Table 3-1 shows tha temperature and the precipitation
data for the Paducah vicinity.

Wwind roses for the Shawnee Fossil Plant indicate that in 1987 the
predominant wind direction for January and Aprii was northerly (see
Figure 3-1). During July and October, the winds at the plant site were
mostly southerly (Figure 3-2).

3.1.2 Ambijent Air Quality
The last available Ambient Air Quality Data for the Shawnee Power

Plant indicates no exceedances of National Ambient Air Quality
Standards (NAAQS) have occurred for SO, {(1988), TSP (1286), or

NO, (1980). Data for 1989 for the city of Paducah also show no

exceedances for the above parameters. Table 3-2 shows the latest
available data for the Shawnee Power Plant and for Paducah,
Kentucky. Figure 3-3 compares the available monitoring data from
Shawnee versus the NAAQS.



Table 3-1
CLIMATE DATA FOR PADUCAH, KENTUCKY

NATIONAL WEATHER SERVICE STATION

Climate Data for Paducah, Kentucky National Weather Service Station=*

July
August
September
October
November

December

Temperature (degrees F)

1989 1$51-1980
Averages Normals
Max. Min. Max. Min.
51.; 31.6 42.1 24.4
40.5 25.0 46.6 27.8
58.7 37.5 56.1 36.4
69.4 45.2 68.6 47.5
76.5 52.6 77.3 56.4
83.5 63.7 85.7 64.8
B7.8 68.8 88.8 68.7
88.4 67.0 87.7 66.5
79.5 59.0 8l1.4 59.2
73.3 46.4 70.8 46.7
59.5 37.7 856.7 36.6
37.4 1l6.8 46.4 29.2

Annual Average Temperature:

Precipitation (inches)

1989  1951-1980

Tetals Normals
5.31 3.67
13.33 3.39
5.36 4.96
2.55 4.57
2.33 4.65
9.20 4.45
7.07 3.69
1.80 3.22
2.64 3.49
3.48 2.60
2.59 4.04
1.78 4.16

No. days
in 1989
1/2 inch
or more

LS I

1989 = 56.6, 1951-1980 normal = 57.2

* Local climatological data summaries for Paducah, Kentucky - 1988
annual summary and 1989 monthly summaries - from National Climatic
Data Center, Asheville, North Carolina.
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Table 3-2
LATEST AVAILABLE AMBIENT AIR QUALITY DATA FOR
SHAWNEE STEAM PLANT AND PADUCAH, KENTUCKY

Last Available Ambient Air Quality Data for Shawnee Power Plant and
Paducah, Kentucky =- Sulfur Dioxide, Total Suspended Particulates,
and Nitrogen Dioxide (Units = micrograms per cubic meter) #*

A. Shawnee Power Plant

Sulfur Dioxide (1988) Total Suspended Particulates (1986)
3~hour 2nd High 368 24-hour 2nd High 87
Standard 1,300 Standard 154
24~hour 2nd High 97 Annual Arithmetic Mean 50
Standard 365 Annual Geometric Mean 47
Standard (Geom.) 50
Annual Ave. (Arith.) 21
Standard _ 80

Annual Ave. (Arith.) 17
Standard 100
B. Paducah.
Sulfur Dioxide (1989) Total Suspended Particulates (1989)
3-hour 2nd High 144 24~hour 2nd High 114
Standard 1,300 Standard 150
24-hour 2nd High 63 Annual Mean (Arith.) 54
Standard 365 Standard (Geom.) 50
Annual Ave. (Arith.) 10 ‘
Standard 80

Nitrogen Dioxide (1989)

Annual Ave. (Arith.) 26
Standard 100

* Data obtained from TVA annual air quality data summaries and the
State of Kentucky annual air quality monitoring data summary for
1989.
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3.2 Land Resources

3.2.1 Land Use

Land use in the immediate vicinity of the Shawnee Steam Plant
reservation consists mainly of sparsely settled farmiand, low-density
rural residential development, a Department of Energy facility, and the
West Kentucky State Wildiife Management Area (WKSWMA). Parts of
the WKSWMA are managed for hunting, part is a wildlife refuge, and
another portion is utilized as a field trial area. (8)

3.2.2 Prime Farmiand
Soil surveys conducted at the Shawnae Steam Plant reservation, on
land within the WKSWMA, indicated a number of soils classified as
prime farmland and land of State-wids importance. Approximately
53% of McCraken County is farmland. {8) All lands which could be
affected by the project are within the steam plant boundary and have
been previously disturbed.

3.2.3 Geology
- Soil boring logs show that the surface of the site is blanketed by

loess. This material consists of fine silts and silty clays with streaks of
brown sand to a maximum thickness of 13M. (10) Beneath the loess
and alluvial desposits are Plio-Pleistocene sands, clays, and gravels.
The maximum thickness of these deposits is approximately 87M. (11)
A generalized geologic section of the §hawnee site Is shown in Figure
3-4.

3.3 Water BResources

3.3.1 Surface Water Quality

The Ohio River from the Shawnee Steam Plant to its mouth is currently
classified by the Kentucky Division of Water Quality (KDWQ) for primary
and secondary contact recreation, and domestic water supply. (12)
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An environmental assessment conducted by TVA at the Shawnee
Steam Plant site in 1984 reported that the stream segment in the
vicinity of the Shawnee Steam Plant was designated by KDWQ as
water quality iimited due primarily to lower water quality caused by
non-industrial discharges (sewage overflow, urban runoff). Recent
conversations with KDWQ confirm that this designation is still in effect.
(13)

Approximately 1.5 billion gallons of water are discharged to the Ohio
River daily from the operation of the Shawnee Steam Plant. Of this
total 17,000 gallons per day are expected to be generated from the
GSA operations. This constitutes less than 0.001% of the total
discharge and, therefora, should have little or no impact on the surface
“water quality.

Table 3-3 shows concentrations of several water quality parameters in
the Ohio River near the site together with the respective EPA water
quality criteria for the protection of aquatic life.

3.3.2 Ground Water Quality

The Shawnee Steam Plant site is located over a major usable aquifer
and has recently been the subject of an extensive groundwater
assessment by TVA. The study indicated this aquifer is recharged by
local precipitation which averages about 46 inches/year. The study’
stated that the general direction of regional groundwater flow is in a
northerly direction across the plant site toward the Ohio River. Water
level data gathered in the assessment indicated the existence of a
groundwater mound beneath the 180-acre active ash pond and
extending intQ the inactive ash disposal area (see Figure 3-5,
Groundwater Assessment Site Map). The mound contacts subsurface
fly ash in a portion ot the inactive ash pond and from this point flows
radially towards the Ohio River, the ash pond discharge channel, and
Little Bayou Creek (LBC).
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Table 3-3

AMBIENT RIVER WATER QUALITY NEAR SHAWNEE STEAM PLANT
AND EPA CRITERIA FOR AQUATIC LIFE

AMBIENT RIVER WATER QUALITY 2 AQUATIC LIFE CRITERIA
PARAMETER
(mg/) b.c b.d c
MAXIMUM MINIMUM MEAN 4-DAY AVG. " [1-HR. AVG.™ INST, MAX.
—— ========F — — — —

Arsenic 10.6 <0.5 1.9 180 360 50
Chromium <25 <10 <13.8 = s 100
Cadmium <5 <1 <26 os! 30! 12.0
Copper 10 .| 2 6.5 9.5 14" —
Iron 1200 320 720 — - 1000%¢
Lead €0 <10 21 2.3 59 .
Manganese 120 24 67 o —e—- -
Mercury 0.3 <0.1 <0.14 0.012 2.4 0.2
Nickel <20 <2 <10.5 79! 15271 —
Selenium 2 <1 <1.5 5 20 ---
Silver <5 <2 <2.75 - - 2.6 bf
Zinc 15 6 10 g6 95" 47
Cyanide 0.007 <0.001 <0.001 52 22 5
Phenols 4 <2 2.6 -—- e 5
Ammonia-N 0.11 <0.01 0.05 ——e- neee 0.05
Suspended Solids 29 3 12.5 e e ---
Sulfate 29 9 16.6 - —— -
Total Hardness 108 58 78 e e -
BOD ' 2.0 0.9 15 - - —-
pH 9 —- — 6.0-9.0

2 Data from the "Quality Monitor”, the Ohio River Valley Water Sanitation Commission

o

at Paducah MP6 Sample Station from October 1988 through September 1982.
EPA "Quality Criteria for Water 1986"

€ Four-day average concentration not to be exceeded more than once every three
years on the average.
@ One-hour average concentration not to be exceeded more than once every three
years on the average.
€ Commonwealth of Kentucky, Warmwater Aquatic Life Criteria, 401 KAR 5:031,
Surface Water Standards
f Values calculated for 78 mg/l hardness.
9 TVA data taken at the Shawnee intake, Ohio River Mile 945, May 31, 1990
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Water quality data from the monitoring wells indicated that there are
some groundwater impacts associated with the groundwater being in
contact with the waste disposal areas for coal combustion wastes.
"Sampling of LBC showed that the creek is intercepting seepage from
the waste disposal areas, but no metals appeared in high
concentrations. Monitoring wells within the WKWMA wildlife
management area across LBC from the waste disposal areas did not
show elevated concentrations of coal ash constituents indicating that
the creek may be an hydraulic boundary between these two areas."

The assessment states that, "The extent of groundwater impacts
appear to be limited to the immediate vicinity of the waste disposal

" areas. Sampling of private wells surrounding the site showed no
evidence of being impacted.” (14)

3.4 Ecological Resources (15)

3.4.1 Aquatic

Aquatic environments in the vicinity of the Shawnee site include the
Ohio River, Bayou Creek, Little Bayou Creek, swamps near lower
Bayou Creek, and Metropolis Lake. Metropolis Lake is located east of
the power plant site and is part of the Kentucky Heritage Program. The
Onhio River is regulated by small dams which function primarily during
low-water conditions. Water depth varies considerably as a result of
large influxes of water from the large drainage area, limiting
development of good shoreline habitat. The phytoplankton community
in the Ohio River is frequently limited by high river flows and turbid
water. Typical seasonal progression from diatoms to green algae to
blue-green algae was observed in 1978 TVA studies.

Benthic macroinvertebrates do not extensively colonize areas in the
Ohio River dominated by deep sand. Cobble and gravel areas, as well
as sandy areas closest to shore, are more productive. Qualitative TVA



surveys during 1980 indicated that a substantial mussel population
exists upstream from the plant and near the steam plant discharge
channsl for an undetermined distance downstream. TVA rotenone
surveys in the mainstream Ohio River above (Ohio River Mile (ORM)
930.8) and beiow (ORM 962.6) Shawnee (ORM 946) identified 37 fish
species representing 14 families.

Little Bayou and Bayou Creeks are lowland streams of first and second
order, respectively, which combine and flow into the Ohio River at mile
948. Except for localized areas, both creeks have riffle-pool-run
development with undercut banks and overhanging limbs.

Studies conducted by Battelle Laboratories in 1879 and by TVA in
1980 show both creeks support a relatively large number of
macroinvertebrate and fish species with many of these represented by
large populations. A diverse fish fauna comprised of forage and sport
fishes characteristic of lowland streams inhabits both creeks, and there
is evidence of bank fishing in the lower portion of Bayou Creek. Both
creeks and tﬁa swamp areas provide suitable spawning and/or nursery
areas for many species of fish, including longear sunfish, bluegill,
green sunfish, bass, and several minnows and darters,

3.4.2 Terrestrial
Principal upland plant communities of the Shawnee Reservation
include row crop fields, old fields, and bottomland and upland
hardwood forests. These plant communities are not present on the
proposed site for the GSA.

3.4.3 Threatened and Endangered Species

3.4.3.1 Aquatic

Commercial and TVA-commissioned sampling within six miles of the
Shawnee Steam Plant between June and August 1980 produced
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specimens of 28 fresh-water mussel species, including the pink

mucket pearly mussel (Lampsilis orbiculata) and the orange-tooted

pearly mussel (Plethobasus cooperignus), both listed as endangered
by the U.S. Fish and Wildlife Service (USFWS). These species were

found in a mussei bed one mile upstream from the 1-24 bridge (six
miles upstream from the Shawnee Steam Plant), and there is a
possiblity they occur in the vicinity of the Shawnee site. No
specimens of the tuberculed-blossom pearly musse! (Epioblasma
toruiosa torulosa) ware found. Additionally, the fat pocketbook
(Potamilus capax) has been identified by the USFWS as being
present, but endangered, in the Ohio River. (16)

Recent discussions between reprasentatives of the Kentucky Nature
Preserves Commission and DOE identified four rare or threatened
specias of fish presant in Metropolis Lake: chain pickerel (rare),
cyprus minnow (threatened), spotted sunfish (threatened), and the
taillight shiner {threatened). (17)

3.4.3.2 Terrestral

No Federal- or State-listed tetrestrial threatened or endangered
species or species proposed for listing are known to have been
found at the site of the proposed AFBC add-on unit. Several listed
species, however, are known to have been found in the adjacent
WKSWMA. These include the Federal-listed endangered peregrine
falcon (Ealco peregrinus); the State-listed endangered Bell's vireo
(Vireo bellii); the State-listed threatened hooded merganser
(Lophodvtes cucullatus); and the downy cottonwood (Populus
heterophylla). Several species of undetermined status, including the
great blue heron (Ardea herodias), great egret (Casmerodiyus albus),
and fish crow (Corvus ossifragus), are also in the area.
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3.5 Socigeconomic Resources
In 1980, Paducah's population was approximately 29,000 while
McCracken County had a population of approximately 61,000. Because
of the GSA project's size, no employees are expected to relocate in the
Paducah area to work on the project.

3.6 Aesthetic/Cultural Resources

3.6.1 Archaeological Resources

A cultural resource survey was conducted at Shawnee in 1980 at the
site of the proposed 200-MW AFBC plant. ("Archaeological Survey
and Evaluation for the Shawnee 200-MW AFBC Plant, McCracken
County, Kentucky", by Brian M. Butler, &t. al., 1981. On tile, TVA's
Cultural Resources Program.) Four potentially significant prehistoric
sites were noted. The proposed GSA site was evaluated for cultural
resources in 1984 for a proposed AFBC add-on. [t was determined that
prior disturbance had altered this site to such an extent that cultural
resource field surveys were not warranted. If any archaeological
material is encountered during construction, work will cease until a
field evaluation has been conducted by TVA's Cultural Resource
Program. (18}

3.6.2 Historical Resources
The Cultural Resources Program determined in 1984 that a structure
demolition in the late 1940's and terrain alterations in the 1960's
preclude the possibility of adverse project impact to any significant-
* historical resource on this site.

3.6.3 Native American Resources

No Native American groups have cultural ties to the area. There are no
known descendants of historic or prehistoric Native American groups
that may have resided in ihe area, and no prehistoric or historic Native
American cultural or sacred sites are present.
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3.6.4 Scenic or Visyal Resoyrces

The proposed GSA site will be totally contained within the Shawnee

Steam Plant boundary and will be of such dimensions so as not to
affect any offsite scenic or visual resource.

3.7 Energy and Materjal Resources

The material resources used in this project are expected to be essentially

the same as those used for the existing SD/ESP system. Refer to
Section 2.1.4.3, "Project Source Terms".
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4.0 CONSEQUENCES OF THE PROJECT
4.1 Atmospheric Impacts

4.1.1 Conventional Pollutants
The primary objective for the installation of the GSA system at the
TVA's Scrubber Test Facility is to demonstrate its ability to
effactively remove sulfur dioxide (SO,) from unconditioned flue

gas. Raw flue gas will be provided to the STF from Shawnee's
unit 9 which has been configured to divert 10 percent its total flue
gas output to the STF for the purpose of testing experimental
scrubber technologies. The GSA unit will be operated in lieu of
TVA's existing spray dryer scrubber. GSA operation should not
result in an increase in stack emissions of SO,, NOx, or

particulates since:

o GSA's SO, removal efficiency (>91%) is expected

to equal or exceed that of the existing spray dryer
scrubber (90%)

o Neithar unit is designed to mitigate NOx emissions

0 Particulate emissions at the STF are controlled by an
electrostatic precipitator (>98% efficient) downstream
of the scrubber units

Table 4-1 compares the composition of the unconditioned flue
gas from unit 9 at the STF inlet and the anticipated composition
as it exits the STF stack when the GSA unit ;. in operation.
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Table 4-1

Comparison of Flue Gas Composition from TVA's Shawnee

Unit 9 with the Anticipated Composition of GSA
Conditioned Flue Gas as it Exits the STF Stack

Unconditioned Flue
Gas form Shawnese
Unit 9 at STF Inlet*

GSA Conditioned
Flue Gas as it
Exits STF Stack

SOz
NOx

Ash

382 Ib/hr

60 Ib/hr

219 lb/hr

33 Ib/hr  (>91% Removal)
60 Ib/hr (No Change)

3.85 Ib/hr Particulate (>98% Removal)

* 2.84 Percent Sultur Coal and 20,000 scfm
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4.1.2 Qther Potential Emissions
~ Only minor air quality impacts of a temporary nature are expected
during the installation of the GSA unit at the STF. These impacts
will be due to fugitive dust emissions and exhausts from
construction equipment used during construction.

4.2 Land Impacts
Land impacts will be insignificant since no additional lands outside
the TVA Shawnee Steam Plant boundaries will be required for the
GSA unit and the unit is to be constructed on previously impacted
land between an existing spray dryer building and an electrostatic
precipitator located at the STF.

4.3 Water Quality and Solid Waste Impacts

The solid waste by-product resulting from the operation of the GSA
unit is expected to have the same compaosition as the spray dryer
waste by-product. In keeping with the existing practices, these
non-recycled solids will be diluted with water to generate a slurry
containing approximately 10 percent solids before- being pumped
to an existing ash pond for ultimate disposal. Changes in ash pond
effluents as a result of the operation of the GSA are not expected.

4.4 Ecological Impacts
No adverse ecologicai impacts to either terrestrial or aquatic
environments are expected from the GSA project. The GSA unit
will be constructed on previously disturbed land located beyond the
500-year flood plain of the Ohio River. Effluent from its operation
will constitute less than 0.001% of the total Shawnee Steam Plant
waste water balance discharged to the Ohio River. Although
wetlands are present within the broader confines of the Shawnes
Steam Plant, the GSA unit will not be installed by nor will it
discharge to any wetland or lake.
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4.5 Sociceconomic Impacts

Because of the GSA project's size, no employees are expected to
relocate in the Paducah area to work on the project. Labor for the
installation will be drawn from the local labor post and its size
should not exceed 12 workers.

4.6 Aesthetic / Cultural Resources Impacts

No impacts are expected. See Section 3.6 for complete
discussion.

4.7 Material Resources

Unpon completion of a one-year testing period, the GSA is
scheduled to be disconnected. Equipment and materials
associated with the project will be utilized in other projects at the
site wherever possible. (Note: Refer to Section 2.1.4.3.1.3 for
primary material requirements for the GSA process.)

4.8 Iransporation Bequirements

4.9

A minor increase in traffic volume offsite is expected during the
construction period, primarily due to construction material
deliveries and commuting workers. The increase in traffic is within
the capacity of the local road network, and no reduction in the leve!l
of service being provided is anticipated.

Impact Summary

The majority of the potential additional environmental
consequences resulting from the instaliation, operation and testing
of the GSA can be categorized as insignificant because TVA's
existing SD/ESP and AirPol's GSA process are essentially
identical and the GSA is to replace the SD/ESP. Howaever, two
potential positive environmental impacts are identifiable: (1) the

- GSA may consume less lime than the existing system; (2) and

may, therefore, generate less solid waste by-product. Table 4-2
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summarizes the potential environmental effects and the required
permit modifications necessary for the installation of the GSA unit at
the TSF. Refer to Appendix A, "TVA's Environmental Decision

Record", for the GSA scrubber installation at the Shawnee Steam
Plant.
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Table 4-2

SUMMARY OF POTENTIAL ENVIRONMENTAL EFFECTS
AND REQUIRED PERMIT MODIFICATIONS FOR THE GSA

POTENTIAL EFFECTS REQUIREMENTS
0 2
@ Q olo
gl 3ls]_|> AEIE
7] olnIs i) Qi1z =
B 3 3 -
z|3|515|2|2|9 =5 &
om Ol» 4|0 o]
212[2|2|5|2|2 gla|zlz|E
rzn - oz FlZ|h miZ|w ron =
EFFECT CATEGORY
WASTE STREAM GENERATION CR ALTERATION
Air
Wastewater
Solid Waste 7
Hazardous Waste 7
SITE AND LAND DEVELOPMENT
Changes in Site Land-Use 2
Compatible with Adjacent Land Uses 7
Erosion/Sedimentation %
Transportation %
Stream Modification )
Historical, cultural, and Archeological Resources W
NOISE
Impacts on Community 7
NATURAL FEATURES
Groundwater 74
Surface Water A
Floodplains 7
Wetlands 7/
Prime Farmiand [
Unique Natural Features 2
Vegetation and Wildlife .
Threatened or Endangered Species 7
Visual %

Source: Tennessee Valley Authority Environmental Decision Record (EDR) for

AirPol's Gas Suspension Absorption (GSA) Process
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5.0 REGULATORY COMPLIANCE

This section describes the current permits and regulations governing
plant operation. This section also addresses modifications to existing
permits.

5.1 Bequlations and Permit Requirements
TVA will be the host site for the demonstration of the GSA project. The
GSA unit is to be installed within the STF area at TVA's Shawnee Steam
Plant. TVA's unit 8 boiler is configured to supply either medium-to-high
sulfur or high¥sulfur flue gas to the STF. TVA currently has on file all the
necessary permits for both the STF and the steam plant. Applicable
sections of TVA's permits for air emissions, waste water discharges, and
waste water permit modifications are included in Appendix B.

The Division for Air Quality of the Kentucky Natural Resources and
Environmental Protection Cabinet has issued a permit to TVA for
operation of units 1-10 at Shawnee with the foliowing limits for each unit:
1,617 mmBtuw/hr maximum heat input; particuiate emissions shall not
exceed 0.11 [b/mmBtu; and visible emissions shall not exceed 20%
opacity. In addition, SO, emissions from units 1-8 and 10 are limited to

1.2 Ibs/mmBtu. Unit 9 has been given a variance on the SO, emissions
and is limited to 8.0 lbs/mmBtu while supplying flue gas for use in any
experimental SO, removal system (see Appendix B). Kentucky requires
TVA to monitor opacity and SO, emmisions for all units and to issue

quarterly reports.

Non-recycled solids from the STF are diluted and pumped to an existing
180-acre ash pond. The ash pond effluent is then discharged to the
steam plant's condenser cooling water (CCW) discharge channel which,
in turn, discharges to the Ohio River. The Division of Water of the
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Kentucky Natural Resources and Environmental Cabinet has issued
NPDES Permit No. KY0004219 to TVA authorizing discharges from the
Shawnee Steam Plant to the receiving waters of the Ohio River.

5.2 Anticipated Permit Modificati

Existing permits address the environmental parameters associated with
testing experimental scrubber technologies at the STF. No modifications
to the existing permits will be required beyond letters of notification to the
State of Kentucky of TVA's intent to test the GSA technology (see
Appendix A).

5.3 Qther Required Permits
Construction permits for the installation of the GSA unit will be obtained
from State and local authorities.

5.4 Eloodplain/Wetlands
Flood Insurance Rate Maps (FIRM) provided by the Federal Emergency
~ Management Agency (FEMA) for McCracken County, Kentucky.indicate
that the GSA plant site and disposal areas are located outside the limits
of the 100-year and 500-year floodplains (see Appendix C). The
elevation of the GSA site is 347. Table 5-1 lists the pertinent flood
elevation information for the portion of the Ohio River which flows along
TVA's Shawnee Steam Plant. (17)

No wetlands are present on the proposed GSA site. However, wetlands
are present within the broader confines of the Shawnee Steam Plant
bounderies. Appendix C contains the applicable FIRM; National
Waetlands Inventory; maps for the GSA site; and the Joppa,
lllinois-Kentucky quadrangle map.
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Table 5-1

100-YEAR AND 500-YEAR FLOOD ELEVATIONS
AT TVA'S SHAWNEE STEAM PLANT SITE

 OHIO RIVER FLOOD ELEVATIONS
MILE 100-YEAR 500-YEAR
945 334.6 338.5
946 334.3 338.2
947 334.0 337.8
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6.0 LIST OF PREPARERS AND PROFESSIONAL
QUALIFICATIONS

This EIV was principally compiled by Bruce A. Gold with input from
environmentai experts connected with TVA's Environmental Network.
Bruce A _Gold, Tennessee Valley Authority, Power Group,

Enyi | Specialist

Mr. Gold has been with TVA's Research & Development staff since
1978 and provides environmental support to R&D projects dealing with
waste-to-anergy and biomass utilization. He has recently been

assigned to address environmental issues associated with the TVA
Scrubber Test Facility.

Norris A. Nielsen, specialist: Meteorology & Climatology
J. Bennett Graham, specialist: Archeologist
John J. Jenkinson, specialist: Aquatic Ecology
- Biill Redmond: TVA Natural Heritage Program Manager
Roger Thomas, specialist: Water Quality & Environmental Regulations
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E / (1 1A T. &, Borsel zzzf.ﬂy

2114 waste . 1.1 ' T: A. aagEid ‘

UAZACAOUS SRS Attt E—‘ﬁ"ﬁg@—

“XTE_ARD LAND DEVELOPMENT _

hanges in site land-use | | i | I % TiA. [Suawed
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land uses l ] 1 T.a. Buascd

g_gionlsedi.mentlot_t l l | | T R, [BoesaaT

cansportation { i {

Stresm Modification 1] o

qistoric, cultural, and 1 1 LA |

rcheologieal resources, [ { { Ll (4 11

1wISE ‘ - : .

. Impacts ou commumity L i i Lt 1111 TR WSorneal

TURAL FEATURES .

roundwater 1111 141l T B, IBuessil

Surface watec 4 Pt i A4l T A, RBuesdal

“loodplains 41111ty 18101 TA. %umzﬂ'

letlands SRR AN T-RA. Boened
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Individual responsible for compliance with environmental requirements and commitments.
* (me or more of these categoriecs may be chacked; certian categories may not apply.
(1 of 2)



EL. OF NEPA REVIEW DETERMINATION (check one)

X Categofical Exclusion pucsuant to section 5.2 =2] . TVA Instruction 1X
ENVIRONMENTAL REVIEW (conditions and/or commitments listed below).

Enviconmental Assessment Requited

Environmental Impact Statement Required

1ject conditions or commitments related to environmental protection. (Additional
:ecial may be attached.)

M ﬁ-ﬁuﬁ Signature, Proj eact Manager
¢/19l90

Date

‘tactments: Yes Ho M
If yes, No. of pages

- ‘
: (with sny attachments):
Hanager, Enviornmental Compliance Department SPB 25 226P-XK
Operating Group, Environmental GCoordinator

SVIRONMENTAL QUALITY STAFF (EQS) CONCURRENCE:
Concur with the above findings and detemlnatién of the level of NEPA review

required for this action. The concurtence is conditioned on the following
actions or commitments (if any) being conducted as listed below. )

~] Do not cocur with tlie above findings and determination of the level of HEPA
review required for this action. My reasons ate provided below.

EFS lonﬂu@u«mm&fz@m_g_fﬁ& Ab#

. 797, PW AP O, 5 D AW - P S
VA4

.M,,L . ke _ oS4~ K S-22-90

Signature, EQS official* Phonle number Date

* Original EDR returned to Project Managet with copy to operating group environmental
coovdinator. i

(Revision 6/13/89) (2 of 23
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Shawnee Steam Plant
Air Emissions and Waste Water
Discharge Permits
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AP-9
\ I : SHF
. 7 Rev. ©
Kentucky Natural Resources and Environmental Protection Cabinet AUG 1 5 134y
Department for Environmental Protection g
Division for Air Quality -
PERMIT
E TENNESSEE VALLEY AUTHORITY
" 201 Summer Place Building
Knoxville, Tennessee 37902
RE: Shawnee Plant, Paducah, Kentucky
Pursyant to yourapplkaﬁonwh;ch'mdeurmmcdtobcmmphtlbythuoﬂi:c on March 31, 1987 . the Natural
Resgurces and Environmental Protection Cabinet issues this permit for the operation - - of the equipment

specified harewn in accordance with the plans, specifications, and other information submitted with your spplicaton. This permit has '
been iszued under the pravisions of KRS Chapter 224.033 and reguiations pramulgated gursuant therqta and is subject to all conditians
and aperating imitations contained herein. issuance of this permit does not relieve the permittee from the responsibility of obtaiming
any ather permits, licenses, or approvais required by this Cabinet and/or other state, federal, and local agencies.

POINT OF EMISSION
01~10(1-5)

11 ()
12 ()
13 (—)

No de+ ation from the plans and specifications submitted with yaur apphcation or the canditions specified herein i3 permitted, unless
authorized in writing by the Division for Awr Quahity. This permit shail become null and void at any time the terms and conditions
contaned herein are violated. Al rights of inspection by the representatives of the Divisian far Aw Quality ate reserved. Responsibility
for satisfactory conformance with ali Aw Quaiity Regulat:ons must be borne by the permittee.

PERMIT NUMBER:
FILE NUMBER:

' REGION:
COUNTY:

SICCODE:

. McCracken \\ Rogeés 8. McCann, Director

AFFECTED FAQLITY " CONDITIONS
Ten Coal Fired 1.1,617 mmBTU/hr maximum heat input,
Indirect Heat Exchangers each. :
(Units 1-10) 2. Particulate emissions shall not exceed

0.11 Ib/mmBTU, each.
3. Visible emissions shall not exceed

209 opacity. 1

- \

Coal Handling 12,264,000 tons/yr maximum ?
Limestone Handling 17,500 tons/yr maximum

Fly Ash Handling System 1. 125 tons/hr and 1,095,000 tons/yr,
(Slurry Tower) . total maximum operating rates.
2. Particulate emissions shall not
exceed 5.69 lIbs/hr and 24.9 tons/yr.
3. Visible emissions shall not equal
or exceed 20% opacity.

0-87-052

072-2460-0006 msuedthis  23th

?a' ot; June 1937
Paducah/Cairo MQ/\(M Jk}f\ < e ——

Division for Air Quality

4911

DEP7001  (2-87) | Page_1 of 3 pages
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- AP-5
PERMIT NUMBER: 0-87-052 . SHF
PERMIT - Continued Rev. ¢
AUG 15 1989
Point of Emission Affected Facility Conditions
14 (14) Lime Silo 1. 0.989 tons/hr and 8,664 tons/yr

15

40

maximum processing rates.
2. Particulate emissions shall not
exceed 2.40 lbs/hr and 10.5 tons/yr.
3. Visible emissions shall not equal
or exceed 20% opacity.
(15) Waste Silo 1.1.63 tons/hr and 14,279 tons/yr
maximum proeessing rates.
2. Particulate emissions shall not
exceed 3.29 lbs/hr and 14.4 tons/yr.
3. Visible emissions shall not equal
or exceed 20% opacity.

<) Five Degreasers

GENERAL CONDITIONS:

1.

2..

3.

4.

7.

5. "

The permittee shall maintain and make available for inspection by personnel from the
Kentucky Division for Air Quality all production records necessary to assure that the allowable
emission and production rates will not be exceeded.

In no way does this permit relieve the permittee from compliance with all applicable emission
and air quality standards.

All control devices shall be properly maintained, kept in good operating condition, and used in
eonjunction with their associated processes at all times.

Malfunction and shut down of air pollution control equipment shall be promptly reported to the

" Division in accordance with Regulation 401 KAR 50:055, Section 1.

In no way does this permit relieve the permittee from the responsibility of controlling
emissions at all times in accordance with Kentucky Division for Air Quality Regulation 401
KAR 63:010, Pugitive emissions.

Opacity and sulfur dioxide emissions from the coal-fired indirect heat exchangers shall be

monitored and reported in accordance with Regulation 401 KAR 61:005, Sectis>n 3 and/or
61:015, Section §.

Sulfur dioxide emissions from Units 1-8 and Unit 9 or 10, whichever is not supplying flue gases
to any experimental scrubber, shall not exceed 1.2 Ibs/mmBTU.

Page of
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reERMIT NumBsR:  O-87-052 :HF
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PERMIT - Continued AlG Ts 100

8. Sulfur dioxide emissions from Unit 9 or 10 shall not exceed 8.0 lbs/mmBTU during those

10.

1l.

12.

13.

. Method 6, 40 CFR 60, Appendix A.

periods when the affected facility is being operated for the purpose of generating high sulfur
dioxide content flue gases for use in any experimental sulfur dioxide removal system.

The following conditions apply to either unit 9 or 10, whichever one is supplying flue gas to the
experimental sulfur dioxide scrubber facilities:
Whenever the sulfur dioxide serubbing faeilities will be inoperative due to a scheduled
.'shutdown which will exceed 10 days, the perrmttee shall revert to low-sulfur coal and
achieve compliance with 1.2 Ib/10 BTU emission limit within 5 generating unit operating
days after termination of scrubbing activities.
b. Whenever the sulfur dioxide scrubber facilities will be inoperative due to a non-scheduled
. shutdown projected to exceed 10 days, the permittee shall revert to low-sulfur coal and
achieve compliance with the 1.2 1b/ 10l§ BTU within 5 generating unit operating days after
- such determination but not more than 10 generating unit operating days after such
termination of serubbing activities.
¢. When the sulfur dioxide serubbing facilities are scheduled to begin operation following a
period of the generating unit burning low-sulfur coal, high-sulfur coal may be added to the
bunker 3 generating unit operating days before the scrubbing facilities are to begin
operation. '

All particulate emission limitations specified herein shall be as measured by Reference Method
5, 40 CFR 60, Appendix A, or such other methods as appraved by the Division and EPA.

All sulfur dioxide emission limitations specified herein shall be as measured by Reference

Sulfur dioxide serubbing facilities and scrubbing facilities as specified herein shall mean .wet
and/or dry scrubbing facilities.

On or before November 11, 1987, the permittee shall provide the Division with a source

operating permit application in accordance with Section 5 of Regulation 401 KAR 63:021 or a
written demonstration that the aforementioned regulation does not apply.

Page of page




Kentucky Department for Environmental Protection - AUG 15

Division -for Air Quality
PERMIT

TENNESSEE VALLEY AUTHORITY
201 Summer Place Building
Knoxville, Tennessee 37902

) RE: Shawnee Power Plant

Pursuant 10 your application whicirwas determined to be complete by this ottice on October 26, 1987 . the Natural
Resources and Environmental Protection Cabinat ssues this permet for the construction of the equipment
specrhed heremn in accordance with the plans, specifications, and athaer infbrmation submitied with your apphcation. This permit has
been ssued undes the provisions of KRS Chapter 224.033 and regulations promulgated pursuant thereto and 15 subject 10 all condtions
and operatmy limrations tomamned hersn. lsuance of ths Dermnt does not rehieve the permmies from the responsibility of obtaining
any other perms, icenses, of approvals required by ths Cabinet and/or othver state, federal, and local agencies.

" POINT OF EMISSION AFF FA CONDITIONS
16 (16) AFBC demonstration 1.1,579 mmBTU/hr maximum heat input.
4 electrie utility steam 2. Particutate emissions shall not
generating unit : exceed 0.03 1b/mmBTU and 207
tons/yr.

PERMIT NUMBER: C-88-040 issuedthis 4th dayot  Play 19 88
ALENuMBER:  072-2460-0006 (00 =
. W.illiam C. kdding, Directar
REGION: Paducah/Cairo ( / ///.
¢ m‘/_——-—.
COUNTY: McCracken < it
Ja T.Corum,D. M. D., M. P. H., Commissioner
SICCODE: 4911 ("
1 7
Page of pages

DEP7001 {4-88}

No deviation from the plans and specifications submted with your applcation or the condiuons specified herein 15 permitted, unless
authonized in writing by the Diision for Aw Quairty. This permit shail become null and void at any time the terms and conditions
contaned heremn are viclated. All nghts of mspecuon by the representatives of the Division for Awr Quaity are reserved. Responsibriny
tor satustactory conformance wrth all Arr Quaity Regulations must be borne by the permittes.

3. Sulfur dioxide emissions shall not
exceed 1.2 1bs/mmBTU and 6,743
tons/yr.

4. Nitrogen oxide emissions shall not
exceed 0.6 1b/mmBTU and 4,150
tons/yr.

5. Carbon monoxide emissions shall not
exceed 0.4 1b/mmBTU and 2,766
tons/yr.

6. Visible emissions shall not exceed
20% opacity.

7. Maximum coal burned shell not exceed
678,000 tons/yr.




a

’

'lm‘""' NUMBER:

Point of Emission-

17

18

19

20

21

22

)

(18)

(19)

(20)

(21)

(22)

C-88-040

PERMIT . Continued

Affected Facility

Coal crusher/dryer system

Coel transfer point and
station

AFBC coal bunker exhaust

Central vacuum cleaning
system building exhaust

Limestone unloader

Limestone stockout
conveyor

Page 6
AP~5
SHF
Rev. 0

AUS 15 +gpg

Conditions

1. 90 tons/hr and 678,000 tons/yr
maximum operating rates.

2. Particulate emissions shall not
exceed 0.031 gr/dsef.

3. Visible emissions shall not equal
or exceed 20% opacity.

1. 700 tons/hr and 678,000 tons/yr
meaximum operating rates.

2. Particulate emissions shall not
exceed 0.457 Ib/hr and 2.0 tons/yr.

3. Visible emissions shall not equal
or exceed 20% opacity.

1. 700 tons/hr and 678,000 tons/yr
maximum operating rates.

2. Partjeulate emissions shall not
exceed 0.519 1b/hr and 2.27 tons/yr.

3. Visible emissions shall not equal
or exceed 20% opacity.

1. 700 tons/hr and 678,000 tons/yr
maximum operating rates.

2. Particulate emissions shall not
exceed 0.123 1b/hr and 0.539 ton/yr.

3. Visible emissions shall not equal
or exceed 20% opacity.

1. 1,500 tons/hr and 300,000 tons/yr

maximum operating rates.

2. Particulate emissions shall not
exceed 0.144 1b/hr and 0.63 ton/yr.

3. Visible emissions shall not exceed 10%
opacity.

1.1,500 tons/hr and 300,000 tons/yr
maximum operating rates.
2. Particulate emissions shall not
exceed 0.45 1b/hr and 1.97 tons/yr.
3. Visible emissions shall not exceed 10%
" opacity.

Pagn 2ot l_nogn
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hP-3
" rerwrr wumssn:  C-88-049 ?:: o
: PERMIT - Continued i g 3 1589
Point of Emission Affected Facility Conditions -
23 (23) Limestone stockpile 1.1,500 tons/hr and 300,000 tons/yr

maximum operating rates.
2. Particulate emissions shall not
exceed 0.84 1b/hr and 3.68 tons/yr.
3. Visible emissions shall not exceed
10% opacity.

24 (24) Limestone reclaim 1. 400 tons/hr and 300,000 tons/yr
conveyor maximum operating rates.
2. Particulate emissions shall not
exceed 0.056 1b/hr and 8.25 ton/yr.

1 " 3. Visible emissions shall not exceed
: 10% opacity.
25 (25) Limestone conditioner 1. 400 tons/hr and 300,000 tons/yr
building maximum operating rates.

2. Particulate emissions shall not
exceed 1.84 l1bs/hr and 8.06 tons/yr.

3. Visible emissions shall not exceed
7% opacity.

26 (26) Limestone recycle 1. 200 tons/hr and 225,000 tons/yr
conveyor maximum operating rates.
2. Particulate emissions shall not
exceed 0.214 Ib/hr and 0.937 ton/yr.
3. Visible emissions shall not exceed

7% opacity. - .
27 (27 . Limestone product 1. 200 tons/hr and 300,000 tons/yr
conveyor and bunker meaximum operating rates.
exhaust 2. Particulate emissions shall not
exceed 1.27 lbs/hr and 5.56 tons/yr.
3. Visible emissions shall not exceed
7% opacity.
29 (29) Five mechanical collectors 1.18 tons/hr and 88,500 tons/yr
surge bins maximum operating rates, each.

2. Particulate emissions shall not
exceed 0.926 Ib/hr and 4.06
tons/yr, total.

3. Visible emissions shall not equal
or exceed 20% opacity.

30 (30) Two fly ash transfer 1. 100 tons/hr and 673,000 tons/yr
, silos total maximum operating rates.
2. Particulate emissions shall not
exceed 1.89 1bs/hr and 8.29
tons/yr, total.
3. Visible emissions shall not equal
or exceed 20% opacity.

Poge e of LT pooes
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AP-5
T stnmiT numser:  C-88-040 gl::. o
PERMIT - Continued - AUG 1‘ 5 1989 .
Point of Emission Affected Facility Conditions -
31 (31) . Two fly ash disposal 1. 100 tons/hr and 673,000 tons/yr
silos total maximum operating rates.

2. Particulate emissions shall not
exceed 0.701 1b/hr and 3.07
tons/yr, total.

3. Visible emissions shall not equal
or exceed 20% opacity.

32 (32) Two fly ash disposal silos 1. 460 tons/hr, each, and 774,000 tons/yr,
unloading {(conditioned) total, maximum operating rates.
2. Particulate emissions shall not
exceed 1.89 lbs/hr and 6.14
tons/yr, total.
3. Visible emissions shall not equal
or exceed 20% opacity.

33 (32a) ’ Fly ash disposal silo 1. 300 tons/hr and 673,000 tons/yr
’ . unloading (dry) maximum operating rates.
2. Particulate emissions shall not
exceed 0.021 lb/hr and 0.092 ton/yr.
3. Visible emissions shall not equal
or exceed 20% opacity.

34 (34) AFBC spent bed material 1. 30 tons/hr and 122,000 tons/yr

disposal silo meximum operating rates.
. 2. Particulate emissions shall not

exceed 0.54 1b/hr and 2.37 tons/yr.
3. Visible emissions shall not equal
or exceed 20% opacity.

35 (35) AFBC fly ash char 1. 45 tons/hr and 260,000 tons/yr
disposat silo maximum operating rates.
2, Particulate emissions shall not
exceed 0.617 1b/hr and 2.70 tons/yr.
3. Visible emissions shall not equal
or exceed 20% opacity.

36 (36) AFBC fly ash char 1. 690 tons/hr and 382,000 tons/yr
and spent bed material maximum operating rates.
silos unloading 2. Particulate emissions shall not
(conditioned) exceed 2.16 lbs/hr and 9.46 tons/yr.

. 3.Visible emissions shall not equal
or exceed 20% opacity.

Poe Aot T oegm
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AP-3
‘ . . SHF
PERIAMT NUMBER: C-88-040 ' Raev. O
' PERMIT - Continued | AUG 15 1389
Point of Emission Affected Facility ' Conditions --
37 (36a) . AFBC spent bed 1.200 tons/hr and 106,000 tons/yr
material unloading maximum operating rates.
. (dry) 2. Particulate emissions shall not
% exceed 0.0008 1b/hr and 0.0035
" ton/yr.

3. Visible emissions shall not equal
or exceed 20% opacity.

38 (33,37 Fly ash, fly ash-char, 1. 775 tons/hr and 1,156,000 tons/yr
and spent bed material maximum operating rates.
hauling 2. Particulate emissions shall not

exceed 2.4 Ibs/hr and 7.8
tons/yr.

39 (38) Waste stockpile 1. Particulate emissions shall not

exceed 0.228 1b/hr and 1.0 ton/yr.
2. Visible emissions shall not equal
or exceed 20% opacity.

GENERAL CONDITIONS:

*#£™:*1," " The owner and/or operator of the affected facilities specified on this permit shall furnish to
= the Division for Air Quality the following:

a) Written notification, postmarked within 15 days, of the date construction commenced.
(See Condition 2)

b)  Written notification of the actual date of start-up and the date of achieving the
maximum production rate of each of the affected facilities listed on this permit. This
notification must be postmarked within 15 days after each of the above mentioned
events. (See Condition 3)

¢) Within 15 days after demonstration of compliance, an application for & permit to

I operate. (See Condition 3)

2.  Unless construction is commenced on or before eighteen months from the date of this permit
or if construction is commenced and then stopped for any consecutive period of six months or
more, then this construction permit shall be null and void.
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) P!-MI'T nusaer: C-88-040
: PERMIT - Continued AUG 1% 1959

3. a) This construction permit shall allow time for the initial start-up, operation and
performance testing of the affected facilities listed herein. However, within 60 days
after achieving the maximum production rate at which the affected facilities will be
operated, but not later than 180 days after initial start-up of such facilities, the owner
or operator shall conduct particulate, sulfur dioxide, nitrogen oxide, and earbon
monoxide performance tests on the AFBC demonstration unit, emission point 16(16), and
particulate performance tests on the coal crusher/dryer system, emission point 17(-), and
the remaining processes as required by 401 KAR 59:005, Section 2, and furnish the
Division a written report of the results of such performance tests.

b)  Unless notification and justification to the contrary are received by this Division, the
date of achieving the maximum production rate at which the affected facilities will be
operated shall be deemed to be 30 days after initial start-up.

e¢) At least 30 days prior to the date of the required performance test(s), the permittee
shall complete and return a Compliance Test Protocol (Form DEP6027). The Protoecol
form shall be utilized by the Division to determine if a pretest meeting is required. The
Division shall be notified of the actual test date at least 10 days prior to the tests.

. 4. Operation of an affected facility is considered to have commenced at any time air pollutants
are generated and emitted to the atmosphere by that affected facility. .

5. Al air pollution control equipment and all air pollution control measures proposed by the
. application in response to which this permit is issued shall be in place and operational at any
time an affected facility is operated.

6. Those affected facilities specified herein whose continued compliance has been demonstrated
to the Division's satisfaction are hereby authorized by this permit to operate for 90 calendar
days following such compliance demonstration or for such additional period as may be
authorized by 401 KAR 50:035, Section 1(2)(c). Authorization for operation provided by 401
KAR 50:035, Section 1{2Xc), shall expire thirty (30} days after the date notification is made to
the source by the Department that an operating permit fee balance is due or immediately upon
notification to the source by the Department that the source operating permit is denied.

7. Those affected facilities specified herein for which compliance has not been demonstrated
during the time period specified by General Condition 3 shall not be operated unless authorized
in writing by the Director.

8. The permittee shall maintain and make available for inspection by this Division all production
records necessary to assure that the allowable annual producticn rates will not be exceeded.

9. In no way does this permit relieve the permittee from eompliance with all applicable emission
and air quality standards.

10. An operating permit cannot be issued for the affected facilities listed on this permit unless the
remainder of the source's affected facilities are either in compliance, shut down, or on an
approved compliance schedule.

11. ‘The particulate emission limitation specified herein for the AFBC electrie utility steam
generating unit shall be as measured by 40 CFR 60 Appendix A, Reference Method 5 or such
other methods as approved by the Division and EPA.

Page ..§-..ol‘ .Lpoqu
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12.

13.

14.

15.

18.

1T

18.
19.

20.

21.

AP=5
: SHF
" remaur wumsen:  C-88-040 Rev. {
- AR ETA) -~
PERMIT - Continued | AUG 15 1883

The sulfur dioxide, nitrogen oxide, and carbon monoxide emission limitations specified herein
for the AFBC electrie utility steam generating unit shall be as measured by 40 CFR 610,
Appenidx A, Reference Methods §, 7, and 10, respectively.

Particulate emission limitations specified herein for the process operations shall be as measured
by Kentucky Reference Method 50.

Visible emissions limitations specified herein shall be as measured by 40 CFR 60, Appendix A,
Reference Methods 9 or 22, or Kentucky Method 150(F-1), as required by the provisions of the
applicable regulation.

FPugitive emissjons {rom the haul roads shall be controlled in accordance with Regulation 401
KAR 63:010.

Particulate, sulfur dioxide, and nitrogen oxide emissions from the AFBC indirect heat
exchanger shall be monitored and reported in accordance with Regulation 401 KAR 59:016,
Sections 7 and 8.

The AFBC demonstration unit and Unit 10 shall not be operated simultaneously.
Constructjon p;rmit, C-86-248, issued December 23, 1986, is hereby null and void

Sulfur dioxide emissions shall be reduced by 70% when emissions are less than 0.6 ib/mmBTU
and 80% when emissions are equal to or greater than 0.6 ib/mmBTU.

The opacity of intermittent fugitive emissions from any affected facility subject to Regulation
401 KAR 59:010 shall be less than 20% as measured by Kentucky Method 150(F-1) and shall not
remain visible beyond the property line of the permittee.

The opacity of continuous fugitive emissions from any affected facility subject to Regulation
401 KAR 59:010 shall be less than 20% as measured by Reference Method 9, 40 CFR 60,|:
Appendix A, and shall not remain visible beyond the property line of the permittee. i

?
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Kentucky Natural Resources and Environmental Protection Cabinet AUG 1 5 1986
Department for Environmental Protection )
Division for Air Quality

PERMIT

TENNESSEE VALLEY AUTHORITY
201 Summer Place Building
Knoxville, Tennessee 37902

RE: Shawnee Power Plant

Pursuant to your application which was determined 10 be completa by this office on December 1, 1987 . the Natural
Resources and Environmental Protection Cabinet issues this permit for the construction of the equipment
specified herain in accordance with the plans, specifications, and other information submicted with your applicauon. This permit has
been issued under the provisions of KRS Chapter 224.033 and regulations promulgated pursuant thereto and is subject ta all conditions
and operating limitations contained herein. lssuance of this permit does not relieve the permittes from the responsibility of obtasming
any other permits, licanses, o¢ approvails required by this Cabinet and/or other state. federal, and local agencies.

POINT OF EMISSION . AFFECTED FA CONDITIONS
40 (41-46) Coal Stacker/Reclaimer Maximum operating rates shall

not exceed 1,400 tons/hr and
12,200,000 tons/yr.

No deviation from the plans and specifications subsutted with your application or the conditions speafied herein is permitted, uniess
authonzed in wnting by the Dwision for Awr Quality. This permit shall beeo uli and vaid at any time the terms and conditions
contamned herein are viotated. All nghts of inspection by the representatives of theiDivision tor Awr Quality are reserved. Responsibiity
tor satistactory contormance with all Air Quality Regulations must bprborne by the germittee.

PERMIT NUMBER: C-88-017
FILE NUMBER: 972-2460-0006
REGION: Paducah/Cairo
COUNTY: . yj.ccl-acken a::::o:‘lf:: .qnleli:“
SIC CODE: 4911

DEP7001  (2-87) Page___1 of _3_pages
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PERMIT NUMBER: C-88-017 SHFS :
PERMIT - Continued Rev. O
- ALS 15 1ugy
GENERAL CONDITIONS: -
1. The owner and/or operator of the affected facilities specified on this permit shall furnish to

the Division for Air Quality the following:

a) Written notification, postmarked within 15 days, of the date construction commenced.
(See Condition 2} )

b)  Written notification of the actual date of start-up and the date of achieving the
maximum production rate of each of the affected facilities listed on this permit. This
notification must be postmarked within 15 days after each of the above mentioned
events. {See Condition 3)

e¢) Within 15 days after demonstration of compliance, an application for a permit to
aperate. (See Condition 3}

Unless construction is commenced on or before eighteen months from the date of this permit
or if construction is commenced and then stopped for any consecutive period of six months or
more, then this construction permit shall be null and void.

a) This construction permit shall allow time for the initial start-up, operation and
compliance demonstration of the affected facilities listed herein. However, within 60
days after achieving the maximum production rate at which the affected facilities will
be operated, but not later than 180 days after initial start-up of such facilities, the
owner or operator shall demonstrate compliance to a duly authorized representative of
the Division. . :

b) Unless notification and justification to the contrary are received by this Division, the
date of achieving the maximum production rate at which the affected facilities will be
operated shall be deemed to be 30 days after initial start-up.

Operation of an affected facility is considered to have commenced at any time air pollutants
are generated and emitted to the atmosphere by that affected facility.

All air pollution control equipment and all air pollution control measures proposed by the
application in response to which this permit is issued shall be in place and operational at any
time an affected facility is operated.

Those affected f{acilities specified herein whose continued compliance has been demonstrated
to the Division's satisfaction are hereby authorized by this permit to operate for 90 calendar
days following such compliance demonstration or for such additional period as may be
authorized by 401 KAR 50:033, Section 1(2)(c). Authorization for operation provided by 401
KAR 50:035, Section 1(2)(c), shall expire thirty (30) days after the date notification is made
to the source by the Department that an operating permit {ee balance is due or immediately
upon notifieation to the source by the Department that the source operating permit is denied.

2 3
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PERMIT NUMBER: ) C-90-016
PERMIT - Continued
POINT OF EMISSION AFFECTED FACILITY CONDITIONS
28 (28) Emergency reclaim dump 1. Maximum operating rate shall not
exceed 200 tons/hour.
2. Particulate emissions shall not
exceed 0.065 Ib/hour.
3. Visible emissions shall not exceed
10% opacity.
GENERAL CONDITIONS:
1. The owner and/or operator of the affected facilities specified on this permit shall furnish to

2.

3.

4.

S.

the Division for Air Quality the following:

a)

b)

c)

Written notification, postmarked within 15 days, of the date construction commenced.
(See Condition 2) )

Written notification of the actual date of start-up and the date of achieving the
maximum production rate of each of the affected facilities listed on this permit. This
notification must be postmarked within 15 days after each of the above mentioned
events or within 15 days after the issuance of this permit, whichever is later. (See
Condition 3) .
Within 15 days after demonstration of compliance, an application for a permit to
operate. (See Condition 3)

Unless construction is commenced on or before eighteen months from the date of this permit
or if construction is commenced and then stopped for any consecutive period of six months or
more, then this construction permit shall be null and void.

a)

b)

This construction permit shall allow time for the initial start-up, operation and
compliance demonstration of the affected facilities listed herein. However, within 60
days after achieving the maximum production rate at which the affected facilities will
be operated, but not later than 180 days after initial start-up of such facilities, the
owner or operator shall demonstrate compliance to a duly authorized representative of
the Division. ’

Unless notification and justification to the contrary are received by this Division, the
date of achieving the maximum production rate at which the affected facilities will be
operated shall be deemed to be 30 days after initial start-up.

Operation of an affected facility is considered to have commenced at any time air pollutants
are generated and emitted to the atmosphere by that affected facility.

Operation of any affected facility without the operation of control equipment required for
compliance with applicable regulations is prohibited.
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FERMIT NUMBER: . C-90-016
PERMIT - Continued
GENERAL CONDITIONS:
6. Those affected facilities specified herein whose continued compliance has been demonstrated

.9.

10.

11.

12.

to the Division's satisfaction are hereby authorized by this permit to operate for 90 calendar
days following such compliance demonstration or for such additional period as may be
authorized by 401 KAR 50:035, Section 1(2)(c). Authorization for operation provided by 401
KAR 50:035, Section 1(2Xe), shall expire thirty (30) days after the date notification is made
to the source by the Department that an operating permit fee balance is due or immediately
upon notification to the source by the Department that the source operating permit is denied.

Those affected facilities specified herein for which compliance has not been demonstrated
during the time period specified by General Condition 3 shall not be operated unless
authorized in writing by the Director.

The permittee shall maintain and make available for inspection by this Division all production
records necessary to assure that the allowable production rates will not be exceeded.

In no way does this permit relieve the permittee from compliance with all applicable emission
and air _quality standards. -

An operating permit cannot be issued for the affected facilities listed on this permit unless
the remainder of the source's affected facilities are either in compliance, shut down, or on an
approved compliance schedule.

Particulate and visible emission limitations specified herein shall be as measured by
Reference Methods 5 and 9, respectively, as referenced in Regulation 401 KAR 50:015,
Seetion 1.

Simultaneous operation of the Coal Stacker/Reclaimer and emergency stockout conveyor' is
prohibited.

3 3

— — . | pee— -




- e
o~
o

=== Kentucky Pollutant
. < e Discharge Elimination
| e " System

PERMIT =22

L et - AUTHORIZATION TO DISCHARGE UNDER THE e
b Ut KENTUCKY POLLUTANT DISCHARGE ELIMINATION SYSTEM T In—
. sl
Pursuant to Authority in KRS 224, o ‘ .

The Tennessee Valley Autharity
- , . —Knoxville, Tennessee 37902
is é.uthéri-‘z«ed' to discharge from a facility located at
_ __ Shawnee Steam Plant ~
5 7777 Kentucky Highway 996
¥ West Paducah, McCracken County, Kentucky 42086
10 receiving waters named
Ohio River - Discharges 001, 002, 003, 004, 010 .
Littlé Bayou Eredk~009 - == W77 TyT nEeTo vav s s e rer sl
in *aci:oi'dance with effluent linitations, monitoring requirements and other conditions set
forth in Parts I, 11, and Ul hereof. The permit consists of this cover sheet, Part 1 8 page(s),
Part Il 1 page(s),Part Il 2 page(s), and PartIV 3 page(s).
_ This permlt shall becomve elfectiveon  OCT 4 - 1986
T This permit and the authorilzation to discharge shall expire at midnight, (07 3 - 1991
za | ¥e _b__wu { 4 '_H_a:- L —
Date Signed Donald F. Harker, Jr., Dizector
Division of Water

NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET
Division of Water, Fort Boone Plaza, 18 Reilly Road, Frankfort, Kentucky 40601



"

‘Suntdwes sjy3 Jo Sousnbal) jo uojyonpad sanbal Aew aa)yjwaad ayy fjwiad spy;3 jo
»1Up 3A1109)}9 24} SUIMOTIO] EYIUoW X|S Jo pojdad v Jay)y *U0aIAY) Paseq syudWRnbal Juplojjuows pue suojwyjw wiad Jo uojEI|JjpOL
1 1sanbal fww dajjjwIad oy} ‘INJsSa00Ns PAUJWIRISP JI “JUSWIRAI) JuI[eAINDD JO UOJIBIJSUOWDDP RIISUI UB JOnpuod Asw ‘palinbay J1 aopjou
iiqnd o3 109fqns pue 10103dfp ayY) Jo [8Ao0ldde ay) yijm puw ‘g usy) ssal Jo Hd puod yse uv 18 PIARJYOB 3Q UBD SaSBM SujuBa[D [§I3W JO)
juawead] Jualealnbe ay) jey) $3190)pul Yojym uojivwaiojuy jjuqns Lew aajjjwirad ayy ‘sacqe ay) SulpuvisyiimioN ‘awl Jo sporiad Jeyjo
19 JoJ y29m J3ad 3duo pasojjuow 3q [[eys Hd puod yse ay), *pucd yse 3y} 0} suojjsrado Jujueald [vjaw Jo 2378YOSIP JO JaB)s Y] IV Bujuujdaq
Djeam om) Jo polied ® Joj Avp Jod 90U0 PaJojjuOW 2q [eys puw ‘J9)JEdINY) sAsp gt puw a3Jeydsip jo pojsad syy Bupnp sHun pIepuwIs
)°6 uey} ssI| 3q jou =a__m Hd juenyje puod yse ayy ‘puod yse ay) 0} 2158M ujuedld (VoW SIIBYDSIP FIUMBYS - VAL 1Y) JUaA3 3 U /¢

.E.E_E:z PUe WNJUB[Ag ‘SJUISIY ‘UOJ] J]qRJIAA0DII [B10] IPN[OU] [(9YS Suldojjuol ﬂﬂoz Laway /2

Auydwes spy) jJo Ad>udnbad) Jo uojionpad Jo vopsufw e sanbal Lewr aa3jwaad sy
‘Jjwaad sy} Jo 3)up 2A103})9 By} SujMoqo} Jeak auo Jo pojiad v J93)y *sa[dwes ay) Uf PaAJtasqo salaydsouaod Jo sduasaad sy} jaodal Teys
sanjwaad ayl, ‘pardodal oq Qeys moy) Jujpuodsadiod syl ‘Aep Jad you| suo Bu(p3IadXd JUIAD [[RJuUlEd YOB3 JO] mol) pajoadxa wnwixew
30 pojiad 8 dupmp Arajewxoadde spriog papuedsng —So._. pUw 958930 Puw [1Q 40} pazA[euv puw payoaf[od aq [eys o[dwus quid feuonippe auQ /1

. .an.zmounss Jay3o Auw Yigm 3upxiw o3 Joyad puod yse
Eo.:omaa._om_a“@:ozcoﬂ .mn_ao—._ou o::e :9.3 2_aq._mu.aonuwo_:u&us:oEu.._suuuu:-._o::oe2:E—?ou:«:anoc_:oxn«ﬁEEcm

..3==oEq 9084} UBY) Jayjo uj Weo] I[QIS|A J0 EpHIOS Bupvoy Jo 294wyosIp OU aq [[eys 13,

1

. ! *paA3IYDY 2J0

suopysjjuiy HA 9y} @Jnsse 0} vo.__svo._ 5313[110%] JUaWIjuad) Auv [[PISU] PUR SIUDUISSISSE AJUSSIDIU JORPUOD [[BYS a9jljwlad ‘fesodsip yse Al AIp
03 3u)330Au0D 0) J013g \m.oEEa_m qeaB Aq yeam/1 vo.,.ﬁ_:oE 2q [[8ys puw w Auv e S)jUN PIEpUR]S g'g Uey) §SIY aq Jou I{ ys Md wuan(y)a ayL

quap i deymd/T . ii O - - - /T BulOVUOR SvIeW AAVSH
quIn * JTUIION/T v Vaw g9 .- V3w gg P—- - spftog papuadsng (8101
quip C JjUWon/g : Vdugr | /3wgr e e 95894D PUB [10
UO1JBAI[R JIOM TR/ - - e - (QOR) Aep/gw-mold
odky, . . Xouenbaay - ."...m XON . HAY XU BAy
spdweg SRR UCLTEE ) . feg ¢ Aned &geg &ueq
e 5_3&3.5 30 ____(Rep/sqi)hep/3y-
SLNZNaYINd3a¥ DNIUOLINON . X . SNOILV1IWTT 39U YHOSIA: - SOLLSIMALOVUVHD LNIN1a4d

< L)
¥ A

:»23 vo_u—oo% (] uoEE..an oﬁ Aq un._ozcoe puv vS.E: 2q MTeys s°339yosip yons

g Tha s
T il et

!

‘[2UUBYD J23BM JUj[00D JISUIPUCD BY) 3 ou.::.on_v _an :uu an.zmounq.s —da..S& 100 3..3&:: 8j99s (s)l19jIno wolj adsmeyosip
03 pazlIoyIng s ooz_ei oy ;_E& S| Jo wisy oyy _—u__e_: u.__:s puw Jjuiad spn jo oyep 9A139930 a3 uo Bujuuidag polsed sy Butang

BT A - SLNAWHHINDOAY DNIHOLINON GNV SNOILVLIWIT LNANTA4A 'V
: 8TZ¥000AN 1ON Jwidg _ . - : e
ﬂ'” omam o vy . ’ - .-u o .. 13 ) .

o . 1luvd P




' . ‘ g4 - Mh
T

ar

BEL YT VY i vt

RN S

H

*axywuj Juerd ay) 38 paJojjuow aq [[eys Jnjetadwal axeIu

pug ‘Jjam eued adieyosip e palojjuowt aq [eys HA J9y) 1do0Xa SWEIIS 9)5EM JaYJ0 Yim Supxjw o] Jojid jjum fenplajpul ue o) Buipuodsaliod

s N0

/T uopjenore)

8807

]

sqead aldin
/T
uolIenIfeD
1301023y

s30] dund

JO JapJdoday

ELLO
alduieg

Aep/y

£ep/1
/v
NaoM/Y

Aep/1
snonujIue)

snonujItoy

Touanbaig

JUIWIMERIY

SLNAWZYINOIY HNMOLINOW

0} PIZLIOINY 6] oz:e._& o ‘YJwaed SIU3 Jo wivy ey __uso.é us.a_ pus ﬁ_s._&__n_
i "y . v

3(5)suoiuoo] Juimorio] 3 W UV} oq [[eYys daoqe paJivads spudWJMbas Jujsojjuow oyl Yiim dousiidwod u] uodyey sadweg

-atdwes quad Aq Naam/1 palojjuow aq [[BYS PU® SIjUn pPIUPUR}S (°¢ UBY) ._oae.m.._.u JOU SJjun pIepues (°g UBl) §SI] 9q JoU [[8Yys HA syl

V/R /L 12 - - - y/NLg 284wyosid 183y
- " /¢ (un/Aep/uiw)
V/N /s 031 - ' — —  polIag uol)ippy_2upiopy)
- /3 /% (U3uw)
/3w g9 I vaw g0 W - - aulofyD IGB[JEAY 334
T N (do)Jo
_VIN (086)L°9¢ | - . - - aamvadway, adreyosiq
V/N : - = —_ —  (d0)00 9Imvsadway, xug
V/IN - - - - (AOW) Aep/gw-molg
XN XN - 017 X R:ng
SNOUVIUV)ISU] Aipeq A - Anyed Anjyuop

(Aj109ds) saun Jeyio

mzo_.—.s_hz-.._ m.bm<=0w-n ik

XE TN

I r. .._...p r G.

TS I N

1 ._.-.Zf

(Awp/sqr) Aup/3x

SOILSIHALOVYVYHO LNINTIIT

wed

tmofaq 8:.8& Ll 8:_.5& ey) 4q padojjuoul pue pajjuigt aq [reys $23.19yosIp yong

SRR L

*J9I0M u::ooo Y3nox() 00U ~ g0 (S)HIqUINU [B1IAS (5)T18)IN0 Wolj 28 eyosip

ww 3o 9I9p 9a0a}}0 Sy vo Bupuup3aq popaad ayy upang

_ ngmimﬂsgm%ﬁ—mmwmﬁ%mi_m%< SNOLLVLINIT LN3INT443 'V

Y. ._:.E

'
*

61TP000AN
g-1 98vg
113%g

e .. L




y/ntd g0l X
3q 11eYs uoTIEIIWE] 3jqeDlidde Uy TSI 199) SOF M053q s Juejd Ay Jo AUIDIA SYI U 3ATY OO SY3 §O uolieAID 20VJINS JBYL 1UAAD YL U]
¥ RnEETon PRI : *poaad 331eyosip aujsojyD jenplalpuf ue Supanp ajqeafidde sy volelrwif Dy 98Iy
: *parqiyoad s] vopIRULIOIYD JIUN-TINW
SNOaURIINWIS *10J1U0Y I1BIGIIIIAUIOIDRW 10} PAIInbal ST sInoy OMY Uey) Aol 10y a%1eyostp 1eut L1pioyane Jupajwaad ayy 01 sAleIISUOWIP
Ja3seydsip ayi ssajun Aep 1ad sinoy om) ueys Iiow JOf jjun Supiesauad aj3us Aue Ea.:._,vom._u:uzv 2q 10u Aew IupIojyd _msu._m_ohu me w
*331ey051p Dy O sa1NUIW Qg

1 siaam 231y Jad a2uc pajdwes aie syjun QF [fe IRyl OF SUn § JO € IPNOUL (lRYS Bupidwes A 9 ]
“wa.xoﬁ wczzp__u sjeasalu) padeds Ajjenbs Ajarewixoidde e padsjod sadwes qesd aaneruasaadal ¢ 1seI 18 JO I5[SUOD [jeys sqesd spdnnpy
. *pIpPE 10U $| IUPIOJYD yoIym Uy Aep Aue 10} sqedijdde Jou e s3uawalinbas Jurroluow pue suon ey
*sucIB[NOTRY 35343 Ul Pasn 3q [[eys peof Jueld aFeraar anoy-4Z pue ‘moj} aTeiaae moy-4Z ..o..Su..anou aeruy aesaae Inoy-47

[44 s j€-1 J9quadag
(44 L9 0¢~-1 13qUIAON
&L r 44 1€-91 4390120
b L ¢1-1 33QOIdQ
93 4 0€~-91 19quardasg
(44 ng Cl-1 J2quadag
68 48 1¢-1 isn3ny
(31 " - 1€-1 &ML
3 . 11 | 0¢-91 aung
S 1 | - 03 g €1-1 sunf
S og 114 : 1 1€-91. ke
€L 89 S1-1 Aeny
69 RN | L 0E-91 ady
9 8¢ . ¢I-1 1ady
6S 119 T1€-91 yorey
9 .. £ Ci=1 Yiew
o Wt gp beeedua e gz-pAsensqad
o . h N _r ___n-. tﬂ.in
{doy wnuwixely” Y " e n_o._ sgeioay M s 1 eQIvol
snoauruRIsul . poyiad o ) _ _ ~
N I TY . T T R P T ¥

. , sApnys swnyd eIyl Iumeys - yAL 3Ys Aq paulyap
muu.._ouuc_x_Eu_n_aco...aﬁauv-ﬂ:oaus.u»mc_io:ouoﬁo>on~2322_E2Euo.:noﬁoa_ﬂ uu..u—_uz,u. ._S.a__s.uc__oou oﬁ»anmuuocc_

61ZH000A N _ T
g~198%eg . Coden
14eg . :

. ’ RN g Y PERE .
EEE v LA R .
N < N N

n



TR . *Aaua8y UOI53101d [RIUIWUCITAUT Y3

Jo/pue 13UIqe)) UONDI0IG [BIUIWUOIIAUT PUR $IVIN0SIY [eINIeN 41 Aq suopidadsuy 311s-uo 3ulanp 3lqejieae Ipews 3q [[BYS 3oy ay) *swajqoud
[euoriesado Aue 1031100 o1 uaNe} sdags pue ‘uonyesado sjuejd ay; uo s1UIWWOD ‘uosiad uoi}dadsur ‘UojIBAISQO JO 31Bp Yl IPN[DUL jleYS sdo|
ay] "sy2ayd Isayy Jo pauresufew 3o e pue *Aflep pIIAYD 3q [jeys swaIY Jeuoiiesado sofeul 'UOTIIPPE U] “SUOIIBAIISQO A[IEP I5IY) JO PIODI3I B S
143y 3q [Teys Sof v pue ‘Apyuamdiyye Suiieaado st 31 J1 SuWIAIP 03 A(Tep ISEI] 1B PIAIISQO 3] [TRYS 381eydsip pareroosse 531 pue jued ademas siyy

' T 'WweINS iseM 350 Aue y1ia Juixpw 03 sorad Juangzya tueid Juawiean
saisem Kieyjues :(s)uoiiedo] 3uimop[oj Yl 1B UMEL 3Q [leYyS JA0qe patjoads sjuawaliinbas upioifuow 3 Y souetjdwod ur usxer sajdweg

*sjunowe 30eJ1 Uy J3Y10 U] WEOJ 3{qIsTA 20 spijos Juneo[j jo 331eydsIp oU 3G [[eYs 1YL

*ardwes
qead Lq yiuow/] palojjuow 3q [jeys pue sIjun piepuels (6 ueyl J91e213 Jou sjjun piepuels (9 ueyl SSI| aq J0U [TRYS JUIN]JII AL JC Hd ayL

qesn Yiuow /i - - -- - aunJoy:y [enpisay tvio)

qelD Yiuow/1 /00% jooz - -, (1w 001 /s9:L010D f)
_ wJojtjed 18334

qein Yyuon/1 1/3wgy  §/3w og - - $pljog papuadsng [e10]
qesD Yivopw/1 13wy (/3w g - - (Lep-¢) QOQ
snosueIURISUl Quon/1 - - - . - _ . (QDW) Aepfew molg
53K} Guanbaig'~ - “Xen ThY “XOW Oy
spdweg judwamsean &neq  Ajauop LjreQg Loy !
(Apadg)siun 1ayi0 fep/sq)hep/@y -

SINZNIVINOTY UZEO.—.—ZOi.. SNOLLYLINIT 3DUYHOSIA _ .. MU..._.mEm._.U<~_<IU ININT4d

* 1mojaq patjoads se adjusad 3y Aq paJojjuows’pus mvu.::._:_ 9q [jeys s231eydsip yong
e . . \ L ]

_ . 't 1 ejautieyd Ja1em Burjood Jasuapuod
ay1 01 padieyosip Juan(yys Juerd Juswyealy sAIsem IRIIUBS - WRIIISIISEM JRUIIIV] - €00 (5)19qUWnU [R1ISS (S)]]RJINO Wolj adreyosip

01 pazgioyine s7 Ianwiad ayy yjuad spp Jo waA AWy ySnoays Sunseq puw 3jwisd sy Jo Iep AN 3 Uo Buuuidaq porssd A 3uung

.m._.zwzmz_:ﬂwm_ ONIJOLINOR ONY SNOLLYLIWIT IN3IN1443 °V
61ZH000A N 10N Hwiag v et LAt e st
4§ 3%eg .
11dvd




*Juyidwes siy1 Jo Aouanbayg

Jo vononpal 3sanbas Kew 23317wIad 3y ‘stwaad Yy Jo 31BP A1 Y} Suimol[o] syjuour X1s Jo pofJad e J31Jy ‘U0 I3yl paseq s1uawalinbal
Su13011UOU PUR SUOTIBIIW]] JjWiad Jo uvopestipowt € ysanbas Aew 3a111ur1ad 3y {INJSSIIONS PIV(WIANIP J| JuIWIIEI] JUa{RAINDI JO UCIILIISUOWID
niisu) ue 1onpuod Kew *palinbas 11 3d110u dyiqnd 03 103(qns pue 10323J1p A Jo jeaosdde sy3 yigm pue ‘g'g uey ssa] Jo Hd puod yse ue 1e paasiyoe
aq ued saisem 3ujuedrd Jelaw o] Juawyeln] ju3jeAInba 1ERY) $IILIIPUT YIHYM UOJIBWLIOTUT JIWQNS Kew sa13juniad ayy ‘aaoqe ayy Buipueisyiimion
*awn Jo sporiad Jayio [je 10} ¥23m 13d IdUO pasojfuoOW 3q j[eys Hd puod yse ay), -puod yse ays 01 suopyesado 3ujues|s [eIaW o adreyssip jo

1ae3s ay) 1e Juguurdaq syaeam omi jo porsad e sof Lep sad a0u0 paloljuow 3q fjeys pue ‘Ia1Jpasays sAep Og pue a3aeyosip jo poriad syy Burinp siun
piepURIS (°g UBYL SSI] 9q 30U jleys HA Juanjjja puod yse sy3 ‘puod yse 3y o} a1sem Sujues|> [BIFW SITIBYDSIP IJUMBYS - VAL 1BY) JUIA3I 3YL U]
*Bujues]d Ja1eayasd ne pue ‘Buruedrd Ipisall) 13110q ‘Bujuead> aqm J3f10q ‘o) parjwl| Jou Ingq *Suipnjour yuawdinba ssadoud jeiaw

Aue Suluea|d WO PIALIIP SANPISII AUIOqIIEM JIY10 Lue Jo ‘s1arem asull ‘spunodwod Jujuead Aue UeAW [[EYS diseM Bujuea)d [e3aw,, WIN Y]

(X

" ewigadis sisem JaY10 Aue yita Foixpw Jo puod yse ay1
01 3%seyosip 01 JopMd y(sjuofiedo] Suimol(of Y3 1€ UNeL 3q {[eys Jaoqe paij1oads sjuawaanbaa Jupsoljuows yl ysm souendwos uy uaxel sajcweg

[ N

" ' ‘yonesado
Fuiuea|d [RIAW [EDIWIYD B U] PIsh 3q J|eYS duizelpAy pue ‘33eydsoyd winyposiay *31euwiolq u.nisserod ‘atevoqledrq wnjuourwe ‘erucwwe snoanbe
¢3p11n0] J1G WRjUOWIWE ‘H]Z SUIPOY ‘PIo® D1IOJYICIPAY UeYl JaYl0 S|BIWIYD ou (je10} 1f3w g1 1) vody pue Jaddod yioq Joj pajranaid ssajun

-ajdwes qes3 AqQ y/N PI0IIUOW 3q [jeys pue SIIUN piepuels /N ueyl 3312238 J0U SIIUN PIEpURLS Y /N UBYL $53] 3G 10U [[BYS JUIN}HII Ayl JO Hd ayL

qein T [ /€ - - /3 paajossiQ *s2ddod
quin _ T fay8wuol /h 13w o'y - - 1e10] ‘uol)
qesn 1. MiBwor  [T1/8wol - -- jer0y ‘4addo)
a8ueyo L o . :

uopyeaaja 10 Joj dung . ._Sam:_;w.,_. . _ - . -- - - (GDW) Aep/ew-molg

3dX] P STTETE N . XN By “XEN Iy

ajdweg JUFWINSBIN. ., Ajeq Ayiuow Apeq Aivop

(1 /3unsiun WO Sepssql)lep/ay,

SINIWIYINOTY DNIBOLINOW ., _ SNOILYLINIT, ADHVYHOSIA . SPILSIYILOVEYHO ININTAdd

R

Amo[aq vw_:uo%,«.a sanjuuad P Lq paJoljuow pue patjw 39 fieys saBJeyosip yong

_ . *(Adessaodu
1) wawyeai13sd 191)e puod yse ays 01 padieyosip sIysea JUIURIID [RIIW - WRIIISIISEM [BULNY] - /€ %00 (5)39qunu [e1I3s (s)ifejino woJy a2ueyosip
oy pazproyane | 3anqwzad g “ypwaad spyy Ja waal gy y3noayy dunise| pue NuId si Ip 1P PAIIID W, UQ Supuui8aq potsad awi 3uing

1

SINIWIFNDFY, ONIYOLINOW, NV SNOILVLINIT ININTJHT ¥

61ZH000A M 0N IfWIag . o
‘ . ¢-] 93ed

14dvd L

-




" f . - . .T.. ot

“Juduneaaid snoyyym puod yse 3y o) pardp e saysem Jupuepd (Idul ji pa1nbaa Kjuo sy 1addod paajossip 10} sisijeuy
t - +sasodind Jujioljuow pue uOIEDYJIIUIP] 10} paudisse Jaquinu jB1Ig
»Jayjearayy skep ¢ 1sed v J0f pue 3daeydsp jo porsad ayy 3utinp situn pispuels

0'6 °3 -m:vo 10 ueys Joreasd sp Hd Juangze puod yse Jmp paplacad ‘puod yse ay 03 S3seydsypidq 1aw pawiaIp Iq [jRYS UOCL] 10} SuonEIIWIT
*1/3w 0°f PIIIXI J0U Op SUOHRIIUIDUOD raddod

PaAjossip 1eYl papiaoad juauneaaiasd 1noyipm puod yse Iy 0y vn-uo._:. aq Avw sysem Fujueas Jejwrs pue Jazeayaad st ‘apisaun) 1309
*38eyosIp JO UONEUIWII]
o3 Joud Ljareipawwy uael 3pdwes quad suo Yitm 33aeydsip JO UOPIBUIWIIY [IUN JIIJRIIYL ¥IIM[Iouo pue dseydsip Jo 1ueIs uQ
*paimbai R .._o&ou a0} EoEuuouo& e E__om. 4se ay3} o) paidasip #q [jeys Jujueald aqm ._u_.om

B ....a.: ey . _-:‘ ) L T N T

GTZH000A N ON NWi3g SR | (1 [ F PYRNTY IR IS RYTRE W) WAV
9-1 93¢y . _ DR ,
: - 1iuvd o T




*sasodund uopredjjriuspy Jog paudisse ssaqunu erias [T

‘SINIWIUINOTA
ONIYOLINOW YO NOLLY.LINIT INOHIIA GIDUVHOSIA 39 AVW STIVAINO ISTHL WOUS JJONNY VILVA WIOLS QALVNINVINODNN

' , TENTIFS o : -
191 OO Y3 01 Juade[pe sydnojs 03 padleydsip pIeAydlims Iy JO pua 35Tl Yy _y:.u s10] Supysed ays woug jyouns Jarem wiois - /T 010
A992) nodeg 311311 01 padieydsip dooj f[ed syi wes; jjouns 1a1em wuols - /T 600

3

b . [ . i e lisg, . ot
_ _ ) : s)19quInu [e119s (S)ITelIN0 woaj 33aeydsip
0} pazpoyine st a3 jwaad a3 “yjwasd sy Jjo wae, au y3noay; m:_umw_ pye Jjwiad sjyy 30.93ep A1I29J)3- 3yt uo SupwuBaq poysad sy Suung

- - ISINTNTHINOTY ONIYOLINOW ANV SNOLLYLIWIT ININTJ4T  °V

b PR I LI | PO oo | LI i LT L S I

61ZH000AXN ON juiag
-1 9%egq . : R -
11dvd . e,




PART 11
Page II-1
Permit No.: KY0004219

STANDARD CONDITIONS FOR KPDES PERMIT

The permittee ls also advised that all KPDES permlt conditions in KPDES Regulation 40!
KAR 51063, Section | wlil apply to all discharges authorized by this permit.

This permit has been issued under the provisions of KRS Chapter 224 and regulations
promulgated pursuant thereto, Issuance of this permit does not relieve the permittee
from the responsibility of obtaining any other permits or licenses required by this Cabinet
and other state, federal and local agencies.
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PART Il

OTHER REQUIREMENTS

A,

Regrtlng' of Monltorlng“ Resuits

Monitoring results obtained during the previous 3 month(s) shall be summarized for each
month {each quarter If monitoring frequency is quarterly) and must be reported on a

., Discharge Monitoring Report. Form, postmarked no later than 23th day of the month

following the completed reported period and shall be submitted tos

Division of Water Kentucky Natural Resources and
Paducah District Office Environmental Protection Cabinet
1390 Irvin Cobb Drive Division of Water

Paducah, Kentucky 42001 Inventory and Data Management
Attentiont Marvin Stegmann 13 Reilly Road, Ft. Boone Plaza

Frankfort, Kentucky 40601
Reopener Clause
This permit shall be modified, or alternatively revoked and reissued, to comply with
any applicable effluent standard or limitation issued or approved under 401 KAR
1050 thru 5:083, If the effluent standard or limitation so issued or approved:

1. Contains different conditons or is otherwise more stringent than any effluent
limitation in the permit; or

2. Controls any pollutant not limited in the permit,

c.

D.

E.

The permit as modified or reissued under this paragraph shall also contain any other
- requirements of the Act then applicable. :
In the event that waste streams {rom various sources are combined for treatment or
discharge, the quantity of each pollutant or pollutant property attributable to each

-.controlled waste source shall not exceed the specified limitation for that waste

source.

There shall be no discharge of detectable amounts of polychlorinated bipheny!
compounds (PCB) that coriginate at the TVA-Shawnee Plant such as those commonly
used tor transformer fluid. TVYA-Shawnee Plant will not be penalized for PCB's that
are present in the Intake water. For purposes of detection, a detection limit of Q.1
ug/l (in water) will be used.

The company shall notl{y the Director in wrii...4 no later than ninety (90) days prior
to Instituting use of any additional biccide or chemical used In coollng systems, other
than chlorine, which may be toxic to aquatic lite other than those previously reported
to the Kentucky Division of Water. Such notification shall Inctudet
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1. Name and general composition of biocide or chemical,
2. 96-hour median tolerance limit data for organisms representative of the biota of
the water way into which the discharge shall occur,

T 377 Quiantities to be used,

. 'F.

TS
fat A

H.

L.

. 8. Frequencies of use,

5. Proposed discharge concentrations, and

- B EPA registranon number, i applicable.

Coal pile runoff and low volume wastes (wastewater from all sources except those for
which specific limitations are otherwise required in this permit) shall be discharged
to the ash pend.

-; : G....Eiow Measurernent ) e errrmumnr wrovoan o

Permittee shall demonstrate that weirs and other devices used to measure flow at ail
‘outfall - serial numbers (other than approved use of pump logs) are capable of
“measuring flows within a maximum derivation of less than plus or minus 10 percent
from the true discharge rates throughout the range of expected discharge flows. A
teport shall be submitted within one year following the effective date of this permit.
The permittee shall develop and implement a flow measurement quality assurance
program .and- maintain 'documentation with NPDES permit records for the facility.
The permittee shall certlfy the calibrauon of flow measurement devices not less than
annually. § ;

Site Runoff

The perrruttee shall maintain and implement procedures to assure adequate control of
rainfall runcff from.the site. .Reports shall be submitted one year following the:
‘effective date of this permit and 18 months following the effective date of this
permit; demonstrating: the-adequacy of the controls. Subsequent. reporting is not
necessary unless determined necessary by the Director, Division of Water.,

Pnantx Pul!utant Data

I‘he perrmnee shall sample all pomt source discharges of rainfall runoff (009, 010)
from the plant site to waters of the Commonwealth and shall report results no later
than one year following the effective date of this permit. Analyses shall include
Flow, T3S, C&G, and metals required by Parts V.B, and V.C. of KPDES Application
Form C.- No ‘less than three representative samples shall be collected for TSS and
&G anatyses. -
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PART IV
BEST MANAGEMENT PRACTICES
SECTION A. GENERAL CONDITIONS

1. Applicabilit

These conditions apply to all permittees who use, manufacture, store, handle or discharge
any pollutant listed as toxic under Section 307 (aXl) of the Clean Water Act, oll, as

defined in Section 311 (a)1) of the Act, and any pollutant listed as hazardous under
Section 311 of the Act and who have ancillary manufacturing operations which could

"~ {restilt _In -significant (as defined by the Division of Water) amounts of these pollutants

REL 1 I

- reaching waters of the Commonwealth, These operations include material storage areas;
. plant site runoff; in-plant transfer, process and material handling areas; loading and
unloadlng operations, and sludge and waste dzsposal areas,

. o -

2. BMP Plan -:...:'.'; oL ..

The permtttee shall ‘develop -and implement a2 Best Management Practxces (BMP) plan
consistent with 401 KAR 51063, Section 2 {10) pursuant t8 KRS:224, which prevents, or
minimizes the potential for, the release of toxic substances ffom ancillary activities to -
the waters of the Commonwealth through plant site runoff; spillage or leaks, sludge or
waste disposal; or dralnage from raw material storage. A Best Management Practices
(BMP)_plan will be prepared by the permittee unless the permittee can demonstrate
through the submission of a BMP outline that the elements and intent of the BMP have
. been fulfilled- through the use of existing plans such as the Spill Preventxon Control and
Couritermeasure (SPGC) plans and other appllcable -documents,

t..-.._...-., e v -

B R -f_ﬁi_ﬁlernenfahéﬁ """ : ‘.;.'-e a_::-'.»...::: RS ;:-r,:::..z Collgns, rmpizitg roan
An outlme shall be developed and subrmtted for approval within 6 months of the effective
date of this permit. A BMP plan, consistent with the approved outline, shall be prepared

'a.nd implemented within 6 months of approal of the BMP outling.

‘ t " General Rgguu'emen:s
The BMPplansha.ll. R

___‘ . Paihal "R TR BT - }

a. Be documented in parrative form, and sha]l include any necessary plot plans,
drawings or maps.

b. Establish specific objectives for the control of toxic and hazardous pollutants.

{l1) Each facility component or system shall be examined for its potential for
causing a release of significant (as defined by the Division of Water)
amounts of toxic or hazardous pollutants to waters of the Commonwealth
due to equipment fallure, Iinproper operation, natural phenomena such as
rain or snowfall, etc.
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(2) Where experience indicates a reasonable potential for equipment failure
(e.g., a tank overflow or leakage), natural condition (e.g. precipitation), or
other circumstances to result in significant (as deflned by the Division of
Water) amounts of toxic or hazardous pollutants reaching surface waters,
the plan should include a prediction of the direction, rate of flow and total
quantity of toxic or hazardous pollutants which could be discharged from
__ . the facility as result of each cendition or circumstance,
- © ' ¢. .Establish specific best management practices to meet the objectives identified
.-.under paragraph b of. this section, addressing each component or system capable
- - - of causing a release of significant (as defined by the Division of Water) amounts
C e ..eiu.. of.toxic ot hazardous pollutants to the waters of the Commonwealth. -
L FESUIT N SIEMMIISERT B IE.N8L W Tm Lt L. owiiazol EIMSo ol T
S - d. Include any special conditions established in part B of this section.

e. _ Be r{evi'ewed by plant engineering staff and the plant manager.

5.. Specific Requirements

The : plan “shali- be consistent with the general guidance contained in- the publication
entitled "NPDES Best Minagement-Practices Guidance-Document™ and shall include the
foliowing base line BMP's as.a minimum. A . Lo
= a. --BMP Committee: -ot. .

.. b, Reporting of BMP Incidents .
.. Ge  Risk ldentification and Assessment
»>:d.- . Employee Tralning -~ : =
Counre-Inspections-and Records. e
. 'f. Preventive Maintenance
*. gl rGood-Housekeeping

" h. Materials Compatibility
--.J. . Materials Inventory

- e .-
Csean o L1

n

6. SPCC Plans '

The BMP plan may reflect requirements for Spill Prevention Control and Countermeasure
(SPCC)-plans under Section 311 of the Act and 40 CFR Part 151, and may incorporate any
part of such plans into the BMP plan by reference.

7. Hazardous Waste Management

The permittee shall assure the proper management of solids and hazardous waste in
accordance with the regulations promulgated under the Solid Waste Disposal Act, as
amended by the Resource Conservation and Recovery Act of 1978 (RCRA) (40 U.S.C. 6901
et seq). Management practices required under RCRA regulations shall be refecenced in
— the BMP plan. Nothing in this BMP pian or permit shall be deemed to supersede the
requirements of the Resource Conservation and Recovery Act of 1973. )
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8. Documentation

The permittee shall maintain a description of the BMP plan at the facility and shall make
the plan available to the Director within 6 months after approval of BMP outline.

9. BMP Plan Modification

The permittee shall amend the BMP plan whenever there is a change in the facility or
change in the operation of the facllity which materially increases the potential for the
ancillary activities to result Iin a discharge of Significant (as defined by the Division of
Water) amounts-of hazardous or toxic pollutants.

10. Modification to-r- lnef.fectlveness

If the BMP plan proves to be Ineffective in achleving the general objective of preventing
the release of significant (as defined by the Division of Water) amounts of toxic or
hazardous pollutants.to surface waters and the specific objectives and requirements under
paragraphs b and ¢ of Section 4, the permit and/or the BMP plan shall be subject to
modification to.incorporate revised BMP requirements,

SECTION B. SPECIFIC CONDITIONS -~ ~ - -~

.:rﬁé.'.f;:li}:wing-Speciﬁc Conditions shall be implemented within 12 months of the effective

date of the permip
.I-. ’The BMP Plan shall address .the materials sto}age located in the area south of

the eastside switchyard., The potential for contamination of runoff from the
drum storage area shall be specifically addressed.

ot

3 .

- Inene T 0N &9 & SECST

‘2. Significant shall be defined as discharges of pollutants reaching waters of the
= Commonwealth that fall to meet the requirements of the Kentucky Water
Quality Regulations, Title 401, Chapter 5 (specifically including 401 KAR 5:031).
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rmve -- APPLICAT!ON FOR A
o o “KENTUCKY POLLUTION DISCHARGE ELIMINATION SYSTEM
S PERMIT TO DISCHARGE TREATED WASTEWATER

Lty or ssuesiie oo . INTO WATERS OF THE COMMONWEALTH .
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"Application No.: KY000¢219 e : Date:

- Permit Reﬂeven Bruce Scott ' ‘ ) -

S iaiSo vt W& TIINT e L i

-y —

L_.SYNOPSIS OF APPLICATION

“+=.Ja, ‘Name and Address of Applicant.

Tennessee Valley Authority
Knoxville, Tennessee 37902

‘Shawnee Steam Plant
.. Kentucky Highway 996, P, O. Bo: 2000
4. ﬁes_f_‘?gducﬂ\-, Keﬂtlley '42036 ~:h- .ot . RO P Tk B AR

, b. Description of Applicant's Operatlon

Coal-fired steam electric power plant for the generation of electricity (SIC Code
a911)

¢. Production Capacity of Facllity
Generation of electric power from ten fossil fired boilers.

d. Description of Existing Pollution Abatement Facilities
001
The ash pond is approximately 180 acres in size and has 93 acres available for
containing wastewater since one haif of the pond is filled with ash. The average
depth is 10 feet and the average retention volume is 3 days. The inputs to the

pond include bottom ash and fly ash sluice water, water treatment plant wastes,
metal cleaning wastes, low volume wastes, miscellaneous equipment cooling and

An Egual Opportunity Emplover M/F/N



b

lubricating water, coal pile runotf, discharges (roin the Atmospheric Fluidized
Bed Combustion (AFBC) Pilot Plant, future runoff discharges from the limcstone
storage area and the AFBC add-on boiler spent bed material and spray dryer
disposal area, low volume waste discharges from the existing 2-MW research
scrubber and future discharges from a 10-MW research scrubber.

The AFBC discharge is covered by NPDES Permit No. KY0053678 and consists of
boiler blowdown, treated domestic waste, water treatment wastes, low volume
wastes, runoff from the coal pile, limestone storage area, wet dust suppression
and constructlon. Metal cleaning waste (including alr preheater wash) are not
allowed to be discharged to the ash pond pond pursuant to KY0033678, Part 1I1-D.
This requirement is subject to change upon reissuance of KY0053678.

The ash pond effluent is combined and neutralized with condenser cooling water
prior to discharge. This mixing and subsequent pH adjustment are required
because of high alkalinity which resuits from the dissolution of metallic oxides
and alkalies from the ash. The ash pond pH has ranged from 8.8 to 9.7. The ash
pond provides sedimentation, precipitation, and equivalent treatment for iron- -
bearing chemical cleaning wastes when the pond pH is equal to or greater than
9.0.
g02

Outfall 002 is the condenser cooling water (CCW) discharge channel weir
overllow. Inputs to the CCW channel include the ash pond discharge, equipment

Sanl;ary \-waste,‘ an internal wastestream, is treated by a septic tank and sand
filter prmr to discharge to the CCW channel.

-

608 . 1 e e e

ace Dado=ah Y oadne,, -
l‘fetal cleaning wastes are mternal wastestreams that include air preheater
washing waste and boiler cleaning wastes. Boiler fireside, air preheater, and
similar cleaning wastes may be directed to the ash pond without pretreatment
provided that dissolved copper concentrations do not exceed 1.0 mg/l. I a
minimum ash pond effluent pH of 9.0 is maintained, then an effluent limitation
of 1.0 mg/l of iron is deemed to be met for duscharges to the ash pond.

Air préhea:ers are normally washed for up to 72 hours at a washwater {low rate
of about 100 gal/min. Normally, up to 7 washings are performed per year.

Typically, three to five boilers are cleaned per year, The following are typical
quantities of wastes generated during each cleaning and the typical quantities of
chemicals used.

1. Cor-ar soivent (2) 70,000 (2 stages)
2. lIron solvent (1) 35,000
3. Passivation solution (3) 35,000

4. Rinse water 350,000



Notes: (1) 42,000 to 45,000 lbs of 30 percent hydrochioric acid,
35 gal of Rodine 214,
and 600 lbs of ammonium biflouride.

(2) 1,500 gal of 28 percent aqueous ammonia, 900 lbs of
ammonium bicarbonate, and 700-300 Ibs of
potassium bromate per stage.

-(3) 3,1;00 Ibs of trisodium phosphate and 50-55 gal of
hydrazine.

003

Boiler blowdown, an interna! wastestream, is discharged to the ash pond. This
discharge is addressed by 40 CFR 423 as a low volume waste,

006

Coal | pilert]noﬂ, :an?-h;;é.rnals-\urast;stream, is discharged to the ash pond. The
coal pile storage area is 61.4 acres in size.

007

Presenﬂy; there are no point source construction runoff discharges at Shawnee.
However, the permittee would like to retain this outfall for any future
discharges..- - : Co -

. I -

008

This outfall was used for runoff from sludge disposal ponds. This outfall is no
longer used and the effected area has been reclaimed.

009

§othe -

"The permittee has requested that this outfall be designated for area runoif from
‘the south side of the plant. This discharge consists of storm water runoff from
the plant rail loop area, which is not affected by normal plant operations. The
discharge is directed to Little Bayou Creek. The TVA Power Stores Department
maintains a drum storage area in this vicinity. The contents of the drums do not
Include volatile chemicals, solvents, or PCBs., While most are empty, some do
contain steam turbine olls. Construction of three buildings that will house the
drums s in progress.

o1l . ..

The outfall is designated for an area on the northeast side of the
plant that discharges runoff to a slough which is adjacent to the Ohio
River. The area conists of 7 acres that are not affected by plant
operations plus a 23-acre parcel which includes parking lots and the
eastern half of the switchyard.



r

2.

RECEIVING WATER

b.

C.

d-

Receiving Water Name

Ohio River - Discharge 001 at inile point 946
Little Bayou Creek - Discharge 009

Stream Segment Use Classitication
Warmwater Aquatic Habitat, Primary/Secondary Contact Recreation,
Stream Low Flow Condition

Ohio River 7Q10 = 46,350 cis
Little Bayou Creek 7Q10 = 0 cfs

Water Quality Limited or Effluent Limited
Effluent Limlted 2 ‘miune.
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Heavy Metal Monitoring - 401 KAR 5:029, Section § states that chronic
criteria for the protection of aquatic life are to be met at the edge of the
allowable mixing zone, and in no case shall the mixing zone exceed one-half
of the cross sectional area of the receiving stream. 401 KAR:029, Section 1
states that the TQ10 is the governing low flow eriterion.

Attachment E compares ambient and effluent values for specific
parameters. The average levels of the ash pond discharge for arsenic,
cadmium, chromium, iron, manganese, nickal, and zine are less than the
cited criteria. The average levels of the ash pond discharge for copper,
lead, and mercury are equal to or less than ambient levels. The average
effluent value for selenium is less than the water quality criteria but
exceeds the ambient levels. Also, arsenic and selenium are the only two
parameters where there is an increase in the intake to the ash pond effluent.
It should be noted that the Human Health Criteria for Selenium is 10 ug/l.
The ash pond discharge lavel for selenium exceeds this level and therefore
should be checked.

~. The instream selenium level that would result from a complete mixing of

cviithe- ash. pond efflient "with the receiving stream would be 2,15 ug/l. This
_caleulation is based on the following formula:

_(27.3 MGDX32 ug/l) + (30090 MGD) (2.1 ug/1(0.5)
2.15ugn = (L"z'z.a +30090 (C o".s'})"_m"'_

_ T where- 27.3 --‘MGD = a.sh pond effluent (dry weather) . . :
- 30090 .- MGD .= Ohio River, 7Q10 ¥ USGS Station No. 03316500
32 ug/l = ash pond average selenium level
2.1 ug/l =ambient average selenjum level
0.5 = one-half of receiving stream cross section

The-calculated selenium ‘value-does not exceed the cited criteria for either
‘water quality or-human health. -Since the cited criteria for metals are not
3ignificantly impacted by the ash pond discharge, no monitoring for
eadmium, chromium, copper, lead, manganese, nickel, zinc and mercury is
required. However, continued monitoring for iron, arsenic and selenium will
be required to insure no further elevation {n the levels of these pollutants or
resolubilization of ash pond sediment oceurs for these pollutants. Arsenie
and selenium increases have been noted in other ash pond effluents where
the ash pond is alkaline and has high pH's. High pH's mobilize these two
substances. Furthermore, this data would be of particular importance in the
event that TVA -Shawnee claims equivalent treatment within their ash pond,
where upon they will need this data for generation of historical data curves.
Monitoring for aluminum will also be required to check for impacts caused
by fly ash discharges. This determination is based on the Permit Writer's
Best Professional Judgement (BPJ) of the Best Available Technology
Economica’ly Achievable (BAT) consistent with 401 KAR 5:080, Section
1{2Xe)2, and also consistent with 401 KAR 5:085, Section 2 and 401 KAR
5:031, Section 4 pursuant to KRS 224.020, 224.033, 224.060.
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“Temperature, Heat Discharge - The limitation for this parameter is based on
the Permit Writer's Best Professional Judgement (BPJ} of the Best
Conventional Pollutant Control Technology (BCT) consistent with 401 KAR

1080, Section 1(2Xc)2, and also consistent with 401 KAR 5:03!1, Sections «
and § pursuant to KRS 2264.020, 244.033, 224.060. The outfall limit for this
parameter is left-the same as that in the expiring permit pursuant to 401
KAR 351063, Sectlon 1(11) which states, "when a permit Is renewed or
reissued, interim limitations, standards or condlitions which are at least as
stringent as any final limitations, standards, or conditions in the previous
permit will be incorporated unless the circumstances on which the previous
permit was based have materially and substantially changed since the time
the permit was issued and would constitute cause for permit modification or
revocation and reissuance under Section.6 of 401 KAR 5:070".

Free Avauable Chlorme, Chlorine Addition Period -Limitations for these
parameters.are consistent with 401 KAR 5:065, Section 4(2) (ao CFR 423.12 '
423.13) pursuant to KRS 22'4.020, 224,013, 224.0’6&

pH - The limitations for this parameter are consistent with 401 KAR 5:03(,
Section 4(1)(b) pursuant to KRS 224,020, 224.033, 224.060.

pH, BODs, TS3, Fecal Coliform, Total Residual Chlorine - Limitations for
these parameters with respect to Serial Number 003 are consistent with 40!
KAR 5:045, Section 3 pursuant to KRS 224,020, 224.033, 224.060. The
monitering requirements for total residual chlorine is based on the Permit
Writer's Best Professional Judgement (BPJ) of the Best Conventional
Pollutant Control Technology (BCT) consistent with 401 KAR 5:080, Section
1{(2)Xc)2, pursuant to KRS 224.020, 224.033, 224.060.

0‘0"; f'i"."" nn[a JBATI L i A, e : : ; L - B
whatar Qllshtv or m,r-\ﬂr‘ ragisr,  w-aag v e ne
ron - Limitations for these parameters are consistent with 401

KAR--5:065 Section #(2) (40 CFR 423.12, 423.13) pursuant to KRS 224.020,
224.033, 224.060. Limitations for iron shall be deemed met by discharge to
ash pond, provided that ash pond effluent pH is greater than or equal to 9.0
standard units during the period of discharge and for at least 30 days
thereafter. .. ... o

Y - - -

Metal 'c'lea'n'ihg' wasies shall mean cleaning compounds, rinse waters, or any
ather waterborne residues derived from cleaning anuy metal process
equxpment mcludmg, but not limited to, bo:ler tube cleamng, bo:ler hres;de
cleaning, and air preheater cleaning.

0GJ, 006
N/A
007

The permittee shall report all discharges due to point source construction
runoff.



3.

6.

008, 009, 010

NIA
PROPOSED COMPLIANCE SCHEDULE FOR ATTAINING EFFLUENT
LIMITATIONS -

See Attached Draft Permit Page I-6.

PROPQSED SPECIAL CONDITIONS WHICH WILL HAVE A SIGNIFICANT
IMPACT ON THE DISCHARGE

See Attached Draft Permit Pages llI-1 through IlI-3.

Best Management Practices - Due to the potential for the release of toxic
substances from ancillary activities to the waters of the Commonwealth through
plant site runoif, spillage oc leaks,.sludge._or. waste disposal, or drainage from
raw material runof{f, the Division is requiring that a BMP plan be prepared. This
determination -is based on the Permit Writer's Best Professional Judgment (BPJ)

_ consistent with 401 KAR 5:080 Section 1{2){c)2 and was also consistent with 401

7.

KAR 35:065 Section 2 (10) both pursuant to KRS 224.020, 224.033, 224.060.

PERMIT DURATION

The—liPDES permit limmitations ensure compliance with prior permit limitations.
Data in the application jncluding the priority pollutant data and best professional

. judgments based on information available for other power plants indicates that

8.

- 9-

10.

1.

additional treatment is not likely to be necessary for priority poliytants.
Theretore, itis proposed that a five-year permit be issued.

THE ADM!NISTRATIVE RECORD

The Administrative Record, including application, draft permit, fact sheet,
public' notice, comments received, and additional information is available by
writing the Division of Water at 18 chlly Road Fort Boone Plaza., Frankfort,
Kentucky 80601. - -~ "--'~

REFERENCES AND CITED DOCUMENTS

All materials and documents referenced or cited in this fact sheet are either a
pert of the Administrative Record as described in Item 3 on this page or readily
available at the Division of Water,

CONTACT

R. Bruce Scott (502) 564-34110, extension 470.

PUBLIC NOTICE INFORMATION

Please refer to the attached Public Notice for details regarding the procedures
for a final permit decision, deadline for comments and other information
required by 40] KAR 5:075, Section 4(2Xe).

For further information, contact the individual identified on the Public Notice of
the permit writer - R, Bruce Scott at (502) 564-3410, extension 470.
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ATTACHMENT D
RAINFALL RUNOFF CALCULATIONS

(=]
|=]
Lod

30-Day Flow

Based on TYA estimates
Average Flow
Source MGD

" Direct runoff on ash pond {none listed)

Coal pile 0.208

"

Direct rainfall onto ash pond
minus evaporation 0.142

AFBC (Coal storage area,
limestone storage area, wet

= dust supression, combustion
. residue disposal area) 0.031

s 7 1-Day Flow

Source (Acres)

Coal yard drainage 61.4

Direct rainlall onto
" ash pond & ash 180

COSEr

" Limestone storage area - 2

Disposal area for
combustion residue 100

Note:

: 43560 {12 x  Sinches-rain x 1 {t. x 7.48 gal
W(Acres) x  acre day 12 in. {¢3

where a runoff coefficient, Cr = 1.0 is assumed.

Drainage Area Flow Resulting from a
10-yr, 24-hr Rainfall (MGD) I/

8.3

24.4

0.3

13.6

x 1 MG
1,000,000 gal

X

(Cr)



ATTACHMENTE
SHAWNEE STEAM PLANT

Ambient Water Ash Pond - 001

: Water Qua}ity Quality Efilueny 2 ]
Parameter, ug/l 1/ No. Obs. 2 Avg. Max. Criteria 3/ Avg. Max.
Arsenic (T) 15 7 2 50 32 47
Cadmium (T) 13 1.2 4 12 &/ 0.9 é
Chromium (T) 14 11 34 100 4/ 9.3 17
Copper (T) S 14 31 120 33 8/ 34 180
Iron (T) 30 1,528 3,500 1000 &/ 592 1,600
Lead (T) 14 13 30 5.6 5/ 6.9 18
Manganese (T) 29 94 210 0 & 2 50
Mercury (T)  =7°° TS 0.2 0.2 0.2 &/ 0.2 0.2
Nickel (T) 14 50 50 133 7/ 3| 50
Selenium (T) . -~ . 15 2.1 9 5 1 32 47

Zine (M) _. .- . . .. 14 48 110 70 8/ 21 30

T = v 4 1e
L PO A

A5 Sulte a4 &

Notes: . -

y

All paraineters are reported as total metal.
Data collected at plant intake by TVA. Average includes data points which are less
than the limit of detectability as if they were equal to the limit of detectability.
Criteria based on an average calcium carbonate hardness of 155 mg/l. The most
stringent applicable criteria is listed. .

801 KAR 5:301, Section 4, Warmwater Aquatic Habitat, usc as Total Recoverable,
50 FR 3078%, 7/29/85, use as Total Recoverable, -—- DR

401 KAR 51301, Section 5, Domestic Water Supply {for cotnparison purposes).

45 FR 79318, 11/28/80, use as Total Recoverable.
401 KAR 5:031, Section 8. _
DMR data for the period 1/32 1o 12/84 (13 observations).
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Mr. Donald F. Harker. Jr., Director — e
Division of Water 0 IU ZL .
Kentucky Department for Environmental O . ‘:
Protection ﬁ/ 1&2 ; ]
Fort Boone Plaza ‘5 ﬂrr 4
18 Reilly Road 1o\0
Frankfort, Kentucky 40601 :
Dear Mr. Harker: : 22-- htier -—:- -

SHAWNEE FOSSIL PLANT - MODIFICATION OF KPDES PERMIT NO. KY0004219

Enclosed are a revised wastewater flow schematic, discharge location
map, and the Kentucky Pollutant Discharge Elimination System permit
application form C which incorporate various proposed changes at
Shawnee Fossil Plant. We request that the Shawnee KPDES permit be
modified &s described below to include changes associated with the
planned construction of an ash dredging pond, the dry ash handling
system presently under construction, and the proposed consolidated
waste disposal area. In addition, the permit should be revised to
include two point source discharges of seapage from the northeast
portion of the ash pond. We are presently scheduling the sampling
of all point source discharges of rainfall runoff for priority
pollutant analyses. Revised descriptions of the Shawnee stormwater
runoff discharges will be submitted with the priority pollutant data
which is to be reported in October.

Ash Dredging Pond

Based on the ash pond volume and projected coal burn at Shawnee, it
will be necessary to dredge the active ash pond in the fall of 1987
to comply with KPDES suspended 30lids limitations. Thus, we are
planning to construct a 35-acre dredge pond in the northwest corner
of the abandoned ash disposal area adjacent to the active ash pond.
The dredge pond will be constructed using a dragline to excavate
previously sluiced ash and stack the material around the perimeter
to form a dike. Dredging is scheduled to begin in October 1987 and
continue for three or four months. During that time, approximately
350,000 cubic yards of ash will be dredged to this pond with the
carriage water being returned to the active ash pond. After the
dredged ash stabilizes, dry ash from the proposed dry <vllection
system will be stacked on this area.
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Mr. Don‘ld F. Harker, Jr., Director

Dry Ash Handling System

In order to provide for sale of fly ash and to prolong the operating
life of the ash pond, TVA is planning dry handling and disposal of
fly ash from the nine pulverized coal (PC) units, wastes from the
160-MW atmospheric fluidized bed combustion (AFBC) unit (under
construction), and wastes from a 160-MW dry flue gas desulfurization
(DFGD) spray absorber {proposed). The new dry ash handling system
will require the addition of two wastewater sumps. One sump will
collect drainsge from washdown pads located under the fly ash
transfer silo and inside the transfer blower building. The other
sump will collect drainage from washdown pads in the disposal sile
erea and from door spray curtains in the pan loading area. All
washdown drainage will be pumped from the two collection sumps to
the ash pend.

Consolidated Waste Disposal

TVA is planning to codispose of fly ash, AFBC wastes, and DFGD
wastes in a dry stack located on the 100-acre inactive ash disposal
area. Runoff from this area will be collected in a drainage basin
and pumped to the ash pond. A perimeter ditch will be excavated to
direct runoff to this drainage basin and, to a lesser extent, to the
coalyard runoff pond. The drainage basin will be designed to handle
peak flows from the 10-year, 24-hour rainfall event: and the
drainage ditches will be designed for a 100-year, 24-hour rainfall.

Ash Pond Seepaze

Two point source discharges of ash pond seepage have been identified
at Shawnee. Seepage originating in the tee ditech along the
northeast section of the ash pond dike flows into the ash pond
discharge channel at a rate of approximately 2 gpm. A sample of the
seepage had a pH of 9.0 and contained 3.52 mg/L aluminum, 0.005 mg/L
arsenic, <0.01 mg/L copper, 6.23 mg/L iron, 0.736 mg/L manganese,
and <0.001 mg/lL selenium. The ash pond discharge channel also
receives a flow of approximately 10 gpm originating gcross the road
from the northeast section of the ash pond dike. A sample collected
near the outfall had a pH of 7.3 and contained 0.16 mg/L aluminum,
0.003 mg/L arsenic, <0.01 mg/L copper, 1.06 mg/L iron, 4.31 mg/L
manganese, and <0.001 mg/L selenium.

The KPDES permit application wastewater flow schematic and form C
have been revised to clarify the routing of miscellanecus raw
cooling water discharges. As indicated, these discharges of
noncontact raw cooling water enter the receiving water via the
following conveyances:
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Mr. Donald F. Harker, Jr., Director

1. Direct discharge into the condenser cooling water (CCW)
discharge tunnel.

2. Discharge to the CCW channel via the yard drainage system.
3. Discharge to the ash pond via powerhouse station sumps.
4. Discharge into the intake via the yard drainage system.

As requested by Joe Deavers of the Paducah Field Office during a
recent compliance inspection, we have collected samples of the
baghouse I.D. fan cooling water discharge (to the CCW channel via
the ysrd drainsge system). The samples, which were collected on
August 26, 1987, contained less than S5 mg/L and 26.5 mg/L
respectively of oil and grease and total suspended solids and had s
pH value of 7.8 standard units.

If you have any questions concerning our permit modification
request, please call Richard Shane at (615) 632-66%4 in Knoxville.

Sincerely,

original Signad by

Kiurtin €. Rivars
Martin E. Rivers, Director
Environmental Quality

ARL:MFB

Enclosures

cc (Enclosures):
Files, EQS, 242 SPB-X
B. W. Brown, 140 EB-X :
E. S. Christenbury, El1l B33 C-K
C. L. Massey, MR SN 52A-C
0. T. Massey, Shawnee

Prepared by Alicia R. Lewis (F&H PR) with concurrence by Richard M. Shane
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Exhibic 1
Basis for Reported
Wastewvater Flov Rates
Shawvnee Fossil Planc (KY0004219)

The (nonrunoff related) vastewater flov rates indicated on the flow
schematic and on form C represent our best estimate of the "expected
maximum dry weacher flovs."” The basis for these values are discussed
below. Refer to exhibitc 2 for a list of contributing storm water sources
and their corresponding flows.

Ash sluice water--The reported value (31.49 Mg/d) is the sum of:

1. Measured rates for the bottom ash sluice water and water used to
sluice fly ash ‘collected by the baghouses (31.04 Mg/d).

2. Measured induced boctom ash flow (0.24 Mg/d).

3. Estimated flow for sluicing ash from che mechanical precipitaters
(0.21 Mg/d).

Water treatment plant wastes~~The maximum total daily filcer backwash

water amount during 1984 was 20,800 gal. The expeccted maximum daily volume
of demineralizer wastes 1s 24,800 gal. The reported value (0.046 Mg/d) is
the sum of these volumes. T

Séwage treatmenc plant {DSN 003)~—The value reported (0.023 Mg/d) is the

highest daily flow for 1984.

Boiler cleaning wastes~-The following are quantities of wastes generated

- during each cleaning and the quantities of chemicals used:

1. Copper solvent 2/: . ) 70,000 gal (2 stages)
2. 1Iron solvent 1/: 35,000 gal -
3. Passivation solution 3/: 35,000 gal
4. Rinse water (approx.): 350,000 gal

490,000 gal (total)

lf 42,000 to 45,000 1bs of 30 percent HC1, 55 gal of Rodine 214,
and 600 lbs of ammonium biflouride.

2/ 1,500 gal of 2B pe.cent agqueocus ammonia, 900 lbs of ammonium
bicarbonate, and 700~-800 lbs of potassium bromate per srage,

3/ 3,400 lbs of trisodium phosphate and 50-55 gal of hydrazine.

The plant narmally has 3 to 5 cleanings per yeur, The reported value
(0.007 Mg/d} represents 5 cleanings per year divided by 165 days per year.
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Air preheater washing wasteg--Air preheaters are normally washed for up
to 72 hours at a washwater flow rate of about 100 gal/min. Normally, up
to 7 washings are performed per year. We have reported the total annual
volume of washwater divided by 365 days per year (0.008 Mg/d).

Once~through cooling water--The reported flow (1,549.4 Mg/d) is the
design flow rate for the condensers.

Intake screen backwash--This is an estimated flow (0.126 Mg/d).

Boiler blowdown-—-The highest measured flow for 1984 (0.040 Mg/d) is
indicated.

Evaporation--the value shown (0.0SG.Hgld) is the calculated maximum loss
from sootblowing.

Floor washing wastes--This is an estimated flow (0.086 Mg/d).

Equipment cooling water discharged to the CCW channel and intake--~The
total cooling water flow (based on pump capacities) is 34.56 Mg/d. All

cooling water discharges to the station sumps, the condenser cooling
water channel, or to the intake via the yard drainage system. The
reported flow (31.208 Mg/d) is the difference between the total cooling
water flow rate and the flow of cooling water to the station sumps (see
below). The flow rate for the discharge to the intake via DSN 0l0A is
based on a3 visual estimate. - N

Station sump discharge--The total flow from the sumps (4.09 Mg/d) was
determined by measuring the rate at which the water level rises in the
sumps while the pumps are off. The rate of rise was multiplied by the
cross sectional areas of the sumps.

Hakeur water leakage discharged to the station sumps--This is the
quantity of total makeup which cannot be accounted for by evaporation or

blowdown.

Boiler bottom pverflow discharged to the station sumps—-The reported flow
(0.29 Mg/d) is based on visual estimates.

Miscellanecus eguipment cooling and lubricating water discharged to the
station sumps--The flow rates for all other sources to the station sumps

were subtracted from the total station sump flow to arrive at the
reported value (3.352 Mg/d).

Low-volume waste discharges from the research serubber--Based on material
balances.

MBS:S5GC 4
8/21/87



Dey fly ash facility washdown drainage--This is an estimated flow
based on anticipated normal sump influent flows and pump operation.

Seepage from northeast gection of ash pond dike--The reported flow
is based on a visual estimate.

Seepage from area east of ash pond~-The reported flow is based on a
visual estimate.

ARL:SGC
1/10/87
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Exhibit 2
Rainfall Runoff Discharges to
the Ash Pond (DSN 001l) and
Corresponding 1l0-Year, 24-Hour Rainfall Flows
Shawnee Fossil Plant (XY0004219)

Drainage Flow Resulting from a
Description Area (Acres) 10-yr, 24-hr Rainfall (Mgp/d)1l/

Coalyard Drainage 61.4 8.3
Direct Rainfall onto

Ash Pond 180 24 .4
Limestone Storage Area

{(Future discharge

associated with add-on

AFBC Boilar) 2+ 0.3

Consolidated Waste
Disposal Area
{(Future discharge
associated with the
add-on AFBC Boiler and :
dry fly ash handling ; 117.2 15.9
system). This area would
also be used for disposal
of wastes from the proposed
spray dryer flue gas
desulfurization system.

1/ For a rainfall event of 5 inches in 24 hours, assuming a runcff cocefficient
of 1.0.

ARL:SGC
1/10/87



160-Mi¢ AFBC Pemonstration

Exhibic 3
Shawnee Fossil Planc

Add=0n Boailer
Wascewater Flows

Listed below are all nonrunoff sources, the corresponding maximum expected

flows, and the discharge location for each source.

We have net included

"flows that are unchanged from unitc 10 (e.g., CC flow).

Source

Metal cleaning
Boiler blowdewn

Boiler building sump

Equipment cooling

Sanitary

Strainer backwash

Notes:

Max. Expected Flow (cal/d)

Point of discharge

250,000-500, 000 gallons!

3,210

2,000

1,300,000

02

72,000

-

Ash pond or mertal
cleaning pond

Ash pond or CCW
discharge channel

Coalyard drainage
basin

CCW discharge channel

Sanitary waste treat-
ment system

CCW discharge channel

» - .
}Estima:e for preoperational chemical cleaning. Thereafter, flow would be

intermittent (e.g., once every three to five years).

zﬂo significant Increase over unit 10 flow.

MBS :KTS
4/29/85



Wastewater Discharges Associated with

Exhibic 4

Dryer Desulfurization Systen

1. Lime Storage
Area Sump

2. Reagent/Recycle
Area_ Sump

3. Waste Silo
Area Sump

4. Rav Water Supply
Filter Backilushing

5. Waste Disposal
Area Runoff

6. Sanitary Wasce

{(No significanc
increase)

*To be determined

MBS:KTS
5/7/85

{Proposed)

Acteage

Enclosed
Area

Enclosed

- - Arga

Less than
1/4 acre

" TBD*

Amounts

Intermittant
Intermitcent

Intermictenc

200 gﬂl/hin

(max.)

TBD*

the Lime Spray

Digcharge Point

Coal Pile
Drainage

Shawnee Ash Pond
via Bottom Ash Line

Shawnee Ash Pond
with Waste Disposal
Runoff

Shawnee CCW via
Storm Drainage

Shawmee Ash Pond

Sanitary Waste
Treatment System
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APPENDIX C
o Flood Insurance Rate Maps (FIRM) for McCraken
County, Kentucky |
o National Wettands inventory Map for Joppa, lllinois

o Joppa, lilinois - Kentucky Quadrangle Map



